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JHQHQ 4XHOOHQ LQ GLH /XIW HQWODVVHQ ZHUGHQ 'HU $EEDX YRQ .RKOHQZDVVHUVWRIIHQ LQ GHU $W
PRVSKlUHHLQJHOHLWHWGXUFK5HDNWLRQPLW+\GUR[\OUDGLNDOHQ2+RGHU2]RQ2  IKUWQLFKWGLUHNW
]XP(QGSURGXNW.RKOHQGLR[LG XQG:DVVHUGDPSI VRQGHUQ YHUOlXIW EHU HLQH9LHO]DKO YRQ=ZL
VFKHQVWXIHQXQG)UDJPHQWHQ6RYLHOIlOWLJGLH5HDNWLRQVP|JOLFKNHLWHQYRQRUJDQLVFKHQ0ROHNOHQ
DXFKVLQG QDKH]X DOOH.RKOHQZDVVHUVWRIIHELOGHQZlKUHQG LKUHU2[LGDWLRQ)RUPDOGHK\G+&+2





VWHOOWHQWVWHKHQ.RKOHQPRQR[LG&2XQG:DVVHUVWRII+  VRZLH+\GURSHUR[LUDGLNDOH+2  LQ)RO









NRHIIL]LHQWHQ GHV =HUIDOOV GHU EHWUHIIHQGHQ SKRWRODELOHQ 6XEVWDQ]HQ'LHVHU IU MHGHQ 3KRWRO\VH
SUR]HVVVSH]LILVFKH3DUDPHWHUZLUG3KRWRO\VHIUHTXHQ]JHQDQQW'LHGLUHNWH0HVVXQJGHU3KRWRO\
VHIUHTXHQ] HLQHU 6XEVWDQ] LQ GHU OLFKWGXUFKIOXWHWHQ$WPRVSKlUH GXUFK GLH TXDQWLWDWLYH%HREDFK
WXQJGHV=HUIDOOVGLHVHU6XEVWDQ]EH]HLFKQHWPDQDOVFKHPLVFKH$NWLQRPHWULH(LQHZHLWHUHXQLYHU




+LOIH YRQ 6WUDKOXQJVWUDQVIHUPRGHOOHQ GHU $WPRVSKlUH EHUHFKQHQ $EVRUSWLRQVTXHUVFKQLWWH XQG




WHQV GUHL 0RQDWHQ ]XVDPPHQ PLW HLQHP 6SHNWUDOUDGLRPHWHU HLQ]XVHW]HQ 'D ELVKHU QRFK NHLQH
/DQJ]HLWPHVVXQJHQGHU3KRWRO\VHIUHTXHQ]HQGHV)RUPDOGHK\GVPLWHLQHPFKHPLVFKHQ$NWLQRPH
WHUYHU|IIHQWOLFKWZRUGHQVLQGLVWGLH*HQDXLJNHLWGHULQMQJVWHU=HLWDXV6SHNWUDOUDGLRPHWHUPHV
VXQJHQ EHVWLPPWHQ 3KRWRO\VHIUHTXHQ]HQ DOOHLQ DEKlQJLJ YRQ GHQ /LWHUDWXUZHUWHQ YRQ $EVRUS













PRQDWLJHQ 0HVVNDPSDJQH YRU LQ GHU GLH FKHPLVFKH $NWLQRPHWULH XQG GLH 6SHNWUDOUDGLRPHWULH
JOHLFK]HLWLJ ]XU %HVWLPPXQJ GHU 3KRWRO\VHIUHTXHQ]HQ YRQ )RUPDOGHK\G KHUDQJH]RJHQ ZXUGHQ
'HU'LVNXVVLRQVWHLO.DSLWHOIQIHUOlXWHUWGHQ(LQIOXVVGHU8QVLFKHUKHLWHQGHUEHLGHQ0HVVPHWKR
GHQDXIGLH(UJHEQLVVHGHV0HWKRGHQYHUJOHLFKVXQGEHVFKUHLEWGLH%HGHXWXQJGHUJHIXQGHQHQ(U
JHEQLVVH IU GLH /XIWFKHPLH (LQH DEVFKOLHHQGH =XVDPPHQIDVVXQJ GHU GXUFKJHIKUWHQ ([SHUL
PHQWHXQGGHUHQ(UJHEQLVVHLQ.DSLWHOVHFKVELOGHWGHQ6FKOXVVGLHVHU$UEHLW




















2[LGDWLRQ RUJDQLVFKHU 6SXUHQVWRIIH ]% 0HWKDQ EHUDOO LQ GHU 7URSRVSKlUH SUlVHQW LVW
=KRXHWDO*URVMHDQHWDO'HP0ROHNOVWHKHQ]ZHL0|JOLFKNHLWHQGHVSKRWRO\WL
VFKHQ=HUIDOOV]XU9HUIJXQJ ,PVRJHQDQQWHQPROHNXODUHQ5HDNWLRQVNDQDOZHUGHQGLH0ROHNOH






R[LUDGLNDOH 'HU .UHLVODXI ]ZLVFKHQ +\GURSHUR[LUDGLNDOHQ XQG +\GUR[\OUDGLNDOHQ EHVWLPPW GLH
6HOEVWUHLQLJXQJVNUDIWGHU7URSRVSKlUHHQWVFKHLGHQGPLW (KKDOW6HLQIHOGXQG3DQGLV
3RSSHHWDO
&2+QPK+&+2  +ln+   5
+&2+QPK+&+2 +ln+   5
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LQ GLHVHP3UR]HVV VLQG GLH2[LGDWLRQ YRQ 6WLFNVWRIIPRQR[LG12PLW+\GURSHUR[LUDGLNDOHQ XQG
YHUVFKLHGHQHQRUJDQLVFKHQ3HUR[LUDGLNDOHQ5GLHKLHUYHUHLQIDFKWPLW52 EH]HLFKQHWZHU





52125212  ++   5
212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
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 222 ££+   5
'DV0LVFKXQJVYHUKlOWQLV YRQ)RUPDOGHK\G LQGHU7URSRVSKlUHEHZHJW VLFK ]ZLVFKHQSSE LQ
PDULWLPHU 5HLQOXIW =KRXHWDO XQG PHKUHUHQ SSE EHU %DOOXQJVJHELHWHQ *URV
MHDQHWDO9HUJOLFKHQPLWDQGHUHQ6SXUHQJDVHQLVWGDV0LVFKXQJVYHUKlOWQLVYRQ)RUPDOGH











.RKOHQGLR[LG&2    
0HWKDQ&+ ﬂ   
1LFKWPHWKDQNRKOHQZDVVHUVWRIIH   ﬃ 
'LVWLFNVWRIIR[LG1  2  
.RKOHQPRQR[LG&2  
2]RQ2    
6WLFNR[LGH12    
6FKZHIHOGLR[LG62        
,VRSUHQ& ! + "   ﬃ   ﬃ 
)RUPDOGHK\G+&+2   #
6FKZHIHOZDVVHUVWRII+  6      
$ ,3&&VRIHUQQLFKWDQGHUVEH]HLFKQHW
















'LH6SXUHQJDVYHUWHLOXQJ XQG DXVEUHLWXQJ LQ GHU$WPRVSKlUH KlQJW VWDUN GDYRQ DEPLWZHOFKHU
*HVFKZLQGLJNHLW GLH )RUPDOGHK\GSKRWRO\VH DEOlXIW %HL 'XQNHOKHLW R[LGLHUHQ GLH RUJDQLVFKHQ
6SXUHQJDVHODQJVDPHUDOVLQGHUEHOHXFKWHWHQ$WPRVSKlUHZRGXUFKGHU7UDQVSRUWGLHVHU6SXUHQ












KDOWV LVW HV Q|WLJ VLFK QlKHU PLW GHQ (QHUJLH]XVWlQGHQ GHV DQJHUHJWHQ )RUPDOGHK\GV PLW GHQ




VWDQGV 6 ,  LQ $EKlQJLJNHLW YRP &+ $EVWDQG GHU DXIEUHFKHQGHQ %LQGXQJ DXIJHWUDJHQ QDFK
0RRUHXQG:HLVVKDDUXQG7HUHQWLVHWDO'LH3RWHQWLDONXUYHQGHV*UXQG]XVWDQGV6 , 
XQGGHUHUVWHQHOHNWURQLVFKDQJHUHJWHQ=XVWlQGH6 	 XQG7 	  VLQGGXUFKGXUFKJH]RJHQH/LQLHQJH
NHQQ]HLFKQHW'LH(QHUJLHOFNH]ZLVFKHQ6 , XQG6 	 EHWUlJWN-PRO 






K\G HUIRUGHUW GDKHU HLQH (QHUJLH YRQPLQGHVWHQV N-PRO 
	 ZDV HLQHU:HOOHQOlQJH YRQ HWZD
QPHQWVSULFKW,P.DSLWHOZXUGHHUOlXWHUWGDVVGHUJU|WH7HLOGHU3KRWRQHQPLWHLQHU:HO
OHQOlQJH NU]HU DOV HWZD QP GDV HQWVSULFKW HLQHU 3KRWRQHQHQHUJLH YRQ HWZD N-PRO 
	 































$EE 3RWHQWLDONXUYHQGLDJUDPP YRQ )RUPDOGHK\G 6 .  EH]HLFKQHW GHQ HOHNWURQLVFKHQ*UXQG]XVWDQG YRQ
)RUPDOGHK\G7 / XQG6 / VLQGGLHQlFKVWK|KHUHQHOHNWURQLVFKDQJHUHJWHQ=XVWlQGH'LHZDDJHUHFKWHQJHVWUL






JHEXQGHQHQ =XVWDQG EHUJHKHQ XQWHU 6WUDKOXQJVHPLVVLRQ )OXRUHV]HQ] 3KRVSKRUHV]HQ] RGHU
RKQH6WUDKOXQJVHPLVVLRQLQWHUV\VWHPFURVVLQJRGHUHVNDQQVHLQH(QHUJLHVWUDKOXQJVORVDQVHLQH













































hEHUJDQJLQHLQHQQLHGULJHQ6 6 =XVWDQGXQWHU)OXRUHV]HQ]'LH(QHUJLHEDUULHUHYRQN-PRO 7 8 
GLH DXV 6 6  KHUDXV ]X GHQPROHNXODUHQ 3URGXNWHQ:DVVHUVWRII XQG.RKOHQPRQR[LG EHUZXQGHQ
ZHUGHQ PXVV OLHJW N-PRO 7 8  XQWHU GHP (QHUJLHQLYHDX GHU UDGLNDOLVFKHQ 3URGXNWH DEHU
N-PRO 7 8  EHU GHU 1XOOSXQNWVHQHUJLH GHV 6 8 =XVWDQGV VLHKH 7DEHOOH 7URW]GHP N|QQHQ
DXFK0ROHNOHPLWHLQHU$QUHJXQJVHQHUJLH]ZLVFKHQN-PRO 7 8 XQGN-PRO 7 8 LQ:DVVHU
VWRII XQG.RKOHQPRQR[LG GLVVR]LLHUHQ GD GDV OHLFKWH:DVVHUVWRIIDWRP GLH (QHUJLHEDUULHUH QDFK
$QJDEHQ YRQ 0RRUHXQG:HLVVKDDU GXUFKWXQQHOQ NDQQ /LHJW GLH $QUHJXQJVHQHUJLH EHU






f 9 PROHNXODUHU5HDNWLRQVNDQDOXQGf : UDGLNDOLVFKHU5HDNWLRQVNDQDODEJHNU]WXQGVLQGHLQKHL
WHQORV
7DEHOOH(QHUJLH]XVWlQGHGHV0ROHNOV)RUPDOGHK\G
=XVWDQG (QHUJLHXQWHUVFKLHG]XP*UXQG]XVWDQG6 6  *UHQ]ZHOOHQOlQJH
 LQN-PRO 7 8  ;  LQFP 7 8  LQQP
+ < &2%LOGXQJVHQWKDOSLH   
6 6 1XOOSXQNWVHQHUJLH   
7 8 1XOOSXQNWVHQHUJLH   
6 8 1XOOSXQNWVHQHUJLH   
%DUULHUH]X+ < &2DXV6 6    
++&2%LOGXQJVHQWKDOSLH   
%DUULHUH]X++&2DXV7 8  FD FD FD
++&2 = %LOGXQJVHQWKDOSLH FD FD FD
> DXV7HUHQWLVHWDO%LOGXQJVHQWKDOSLHQEHL.














IU WURSRVSKlULVFKH %HGLQJXQJHQ UHOHYDQWHQ 'DWHQ GHU *UXSSHQ +RURZLW]XQG&DOYHUW
&ODUNHWDO 7DQJHWDO 0RRUWJDWHWDO XQG 6PLWKHWDO VLQG LQ $EELO
GXQJGDUJHVWHOOW7HLOZHLVHZXUGHQVHKUXQWHUVFKLHGOLFKH$QVlW]HGHU%HVWLPPXQJYHUIROJWXQG
GLH (UJHEQLVVH VLQG XQWHUHLQDQGHU QLFKW EHU GHQ JHVDPWHQ:HOOHQOlQJHQEHUHLFK NRQVLVWHQW ,P
$QKDQJ%ZHUGHQGLH H[SHULPHQWHOOHQ0HWKRGHQGHU HLQ]HOQHQ*UXSSHQPLWHLQDQGHUYHUJOLFKHQ
'LH(UJHEQLVVHGLHVHU*UXSSHQDXHUGLHYRQ6PLWKHWDOZXUGHQYRQ'H0RUHHWDOHLQHU













HLQH 'LVVR]LDWLRQ DXFK EHL:HOOHQOlQJHQ MHQVHLWV GHU QP GXUFK GHQ 7XQQHOHIIHNW IU ZDKU
VFKHLQOLFKKDOWHQ'LH7HPSHUDWXUDEKlQJLJNHLWLPODQJZHOOLJHQ%HUHLFKEHUXKWP|JOLFKHUZHLVHDXI
GHP$QWHLO GHU URWDWLRQV XQG YLEUDWLRQVDQJHUHJWHQ)RUPDOGHK\GPROHNOH GHUPLW ]XQHKPHQGHU
7HPSHUDWXUDQVWHLJW
'LH4XDQWHQDXVEHXWHGHV UDGLNDOLVFKHQ.DQDOVEHWUlJWXQWHUKDOEQPFDXQG VLQNWELV
QP DXI  DE$XFK GLHVH%HREDFKWXQJ VWHKW QLFKW LP:LGHUVSUXFK ]XU7KHRULH GLH IU GHQ
UDGLNDOLVFKHQ.DQDOHLQHHQHUJHWLVFKH*UHQ]HYRQFDN-PRO 7 8 ILQGHWZDVGHU3KRWRQHQHQHUJLH
EHLQPHQWVSULFKW'DV$EVLQNHQYRQf : YRQEHLQPDXIEHLQPLVWGDUDXI
]XUFN]XIKUHQGDVVGHUPROHNXODUH=HUIDOOEHUHLWVLQGLHVHP:HOOHQOlQJHQEHUHLFKDQ%HGHXWXQJ
JHZLQQW'LH6XPPHDXVf: XQGf 9 OLHJWELVQPEHLXQGIlOOW]XPODQJZHOOLJHQ%HUHLFK
KLQZLHf 9 DE
'HU 9HUJOHLFK GHU 4XDQWHQDXVEHXWHPHVVXQJHQ DOOHU *UXSSHQ ]HLJW 8QWHUVFKLHGH DQ HLQ]HOQHQ
:HOOHQOlQJHQSRVLWLRQHQ YRQ EHU  'LH YRQ 'H0RUHHWDO HPSIRKOHQHQ 4XDQWHQDXVEHXWHQ
GHVUDGLNDOLVFKHQXQGGHVPROHNXODUHQ.DQDOVLQ$EKlQJLJNHLWYRQGHU:HOOHQOlQJHHUJHEHQGDKHU
OHGLJOLFK HLQH $EVFKlW]XQJ GHV 9HU]ZHLJXQJVYHUKlOWQLVVHV 'LH *HVDPWTXDQWHQDXVEHXWH YRQ
)RUPDOGHK\GGDJHJHQLVWPLWJHULQJHUHU8QVLFKHUKHLWEHKDIWHWVLHZXUGHLP%HUHLFKYRQQP






GHU HQHUJHWLVFKHQ *UHQ]H GHU UDGLNDOLVFKHQ 3KRWRGLVVR]LDWLRQ DXV DOOHQ 4XDQWHQDXVEHXWHEHVWLP
PXQJHQ VWLPPW JXW PLW GHQHQ YRQ 0ROHNXODUVWUDKOH[SHULPHQWHQ 0RRUH XQG:HLVVKDDU
)RUPDOGHK\G3KRWRO\VHLQGHU$WPRVSKlUH































$EE 4XDQWHQDXVEHXWHQ GHU 3KRWRO\VH YRQ )RUPDOGHK\G LQ $EKlQJLJNHLW YRQ GHU:HOOHQOlQJH l 'LH
'DWHQVWDPPHQDXV0HVVXQJHQYRQ+RURZLW]XQG&DOYHUW&ODUNHWDO7DQJHWDO0RRUW




























7URSRVSKlUH EHVRQGHUV VWDUN YRQ GHQ ORNDOHQ %HGLQJXQJHQ LQ GHU $WPRVSKlUH XQG GHP 6RQ








) C lLVWGHILQLHUWDOVGDV,QWHJUDOEHUGLHVSHNWUDOH6WUDKOGLFKWH/ C (W)GLHDXVDOOHQ5DXPULFKWXQ
JHQ DXI HLQHQ 3XQNW LQ GHU $WPRVSKlUH ZLUNW *OHLFKXQJ 0DGURQLFK 'LH VSHNWUDOH
6WUDKOGLFKWHEHVFKUHLEWGDV ORNDOH6WUDKOXQJVIHOGGDV VLFKDXVGHUGLUHNWHQ6RQQHQVWUDKOXQJXQG
GHUGLIIXVJHVWUHXWHQ6WUDKOXQJGHV+LPPHOV]XVDPPHQVHW]W
) / GD Dl   = × W W   
'LH RSWLVFKH 'LFKWH GHU 6WUDWRVSKlUH LP:HOOHQOlQJHQEHUHLFK XP QP KlQJW YRQ GHP (LQ







OO G]]F7 PP   
'HU$EVRUSWLRQVTXHUVFKQLWWYRQ2]RQQLPPWEHL:HOOHQOlQJHQJU|HUDOVQPHWZDH[SRQHQ










$WPRVSKlUH LP89% QLPPW VRZRKOPLW GHP6RQQHQ]HQLWZLQNHO DOV DXFKPLW GHU2]RQVlXOHQ




















































$EE $XVVFKQLWW GHV 6SHNWUXPV GHU DNWLQLVFKHQ 6WUDKOXQJ ) R l .UDXV EHL QLHGULJHP 6RQ










      
89% 89$
















V c = 42
c = 74










































PHQ EHL . XQG HLQHU $XIO|VXQJ YRQ QP 0HOOHUXQG0RRUWJDWE 7HPSHUDWXUDEKlQJLJNHLW
YRQs.'DUJHVWHOOW LVWGLH'LIIHUHQ]s hKijhKk s lﬀmnhKk EHUHFKQHWPLW7HPSHUDWXUNRHIIL]LHQWHQYRQ0HOOHUXQG0RRUW









]%0HOOHUXQG0RRUWJDW&DQWUHOOHWDO5RJHUV 6FKRQ IU$FHWDOGHK\G GHP
QlFKVWK|KHUHQ+RPRORJHQGHV)RUPDOGHK\GV OLHJHQGLH HLQ]HOQHQ(QHUJLHQLYHDXVVRGLFKWEHL
HLQDQGHUGDVVVLFKGHVVHQJHPHVVHQH$EVRUSWLRQVEDQGHQ]XHLQHP.RQWLQXXPEHUODJHUQ0DUWL







VWDQGV6 x ]XPDQJHUHJWHQ=XVWDQG6 y EHWUlJWN-PRO z y ZDVHLQHU:HOOHQOlQJHYRQQP
























/LFKWZLUG DXIGHQ(LQWULWWVVSDOWHLQHV0RQRFKURPDWRUV IRNXVVLHUW GLH ,QWHQVLWlW GHV/LFKWVZLUG
ZHOOHQOlQJHQDXIJHO|VW EHVWLPPW 'D]X ILQGHQ 3KRWRGLRGHQ 3KRWRPXOWLSOLHU RGHU 'LRGHQDUUD\V








GHU.YHWWH VLQG GDEHL XP HLQ9LHOIDFKHVK|KHU DOV LQ GHU$WPRVSKlUH%HGLQJW GXUFK GLH KRKH
.RQ]HQWUDWLRQ WULWW LQGHQ$EVRUSWLRQVPD[LPDGHU(IIHNWGHU6lWWLJXQJHLQ LQGHQHQGLH.YHWWH
EHUHLWV RSWLVFK GLFKW LVW8P GLH$EVRUSWLRQVPLQLPD XQG PD[LPD ]X EHVWLPPHQPVVHQ GDKHU
0HVVXQJHQ EHL YHUVFKLHGHQHQ .RQ]HQWUDWLRQHQ GXUFKJHIKUW ZHUGHQ 0HOOHUXQG0RRUWJDW EH
VWLPPWHQGHQ$EVRUSWLRQVTXHUVFKQLWWEHL)RUPDOGHK\GGUFNHQELVKLQXQWHU]X3DZRGXUFKGLH
RSWLVFKH 'LFKWH LQ GHQ $EVRUSWLRQVPD[LPD  QLFKW EHUVFKULWW &DQWUHOOHWDO EHVWLPPWHQ GHQ
$EVRUSWLRQVTXHUVFKQLWW EHL 'UFNHQ YRQ FD 3D XQGPLW HLQHU $XIO|VXQJ YRQ QP ZR
GXUFK GLH RSWLVFKH'LFKWH LQ GHQ0D[LPDZHLW EHU  JHOHJHQ KDEHQPXVV %HL GHP GLUHNWHQ
9HUJOHLFKGHU0HVVXQJHQYRQ&DQWUHOOHWDOXQG0HOOHUXQG0RRUWJDW EHLGH'DWHQVlW]HDXIHLQH
$XIO|VXQJYRQQPJHPLWWHOW ]HLJW VLFKGDVV&DQWUHOOV:HUWH LQGHQ$EVRUSWLRQVPD[LPDXP
XQWHUGHQHQYRQ0HOOHUXQG0RRUWJDWOLHJHQ$EELOGXQJF1DFK$QJDEHQYRQ0HO




0HOOHUXQG0RRUWJDW IDQGHQ HLQH7HPSHUDWXUDEKlQJLJNHLW GHV$EVRUSWLRQVTXHUVFKQLWWVPLW HLQHU













6FKZLQJXQJV]XVWlQGH LP 6 y =XVWDQG LQ GLH GDV 0ROHNO HEHQIDOOV DQJHUHJW ZHUGHQ NDQQ 'LH
9HUEUHLWHUXQJ GHU HLQ]HOQHQ$EVRUSWLRQVOLQLHQ LVW GDV 5HVXOWDW DXV GHU.RSSOXQJ GHU 5RWDWLRQV




G- l¼lf¼ls=l    
,Q$EELOGXQJVLQG3KRWRDNWLRQVVSHNWUHQGHUEHLGHQ5HDNWLRQVNDQlOHGHU3KRWRO\VHYRQ)RUP
DOGHK\G IUHLQHQ6RQQHQ]HQLWZLQNHOYRQc  KRKHU6RQQHQVWDQGXQGc  6RQQHQDKH
DP+RUL]RQWGDUJHVWHOOW'DV3KRWRDNWLRQVVSHNWUXPEHLKRKHP6RQQHQVWDQGGXUFKJH]RJHQH/L
QLHOLHJWLQEHLGHQ.DQlOHQGHXWOLFKEHUGHPEHLQLHGULJHP6RQQHQVWDQGJHVWULFKHOWH/LQLH'HU


















































































%HGHXWXQJZDV LQGHUXQWHUHQ*UDILNGHU$EELOGXQJ ]X HUNHQQHQ LVW'HU4XRWLHQW DXVGHP
3KRWRDNWLRQVVSHNWUXPEHLc XQGGHP3KRWRDNWLRQVVSHNWUXPEHLc  HQWVSULFKW LQ HWZD

















HUUHLFKW 'HU PROHNXODUH .DQDO ZLUG GXUFK 6WUDKOXQJ REHUKDOE HLQHU :HOOHQOlQJH YRQ QP
PDJHEOLFKPLWEHVWLPPWREHUH*UDILNLQ$EELOGXQJGHUUDGLNDOLVFKH.DQDOMHGRFKQXUGXUFK
6WUDKOXQJXQWHUKDOEHLQHU:HOOHQOlQJHYRQQPPLWWOHUH*UDILNLQ$EELOGXQJ'HUUDGLND




VH YRQ )RUPDOGHK\G EHVWLPPHQ NDQQ GLH %HVFKUHLEXQJ GHV VWUDKOXQJVLQGX]LHUWHQ =HUIDOOV YRQ
)RUPDOGHK\GLQGHU7URSRVSKlUHTXDQWLWDWLYHUIROJHQ'LHVSHNWUDOHDNWLQLVFKH6WUDKOXQJVIOXVVGLFK
WH LQ GHU$WPRVSKlUH VRUJW IU HLQH EHVWLPPWH =HUIDOOVZDKUVFKHLQOLFKNHLW YRQ )RUPDOGHK\G SUR
=HLWHLQKHLW GLH XQDEKlQJLJ YRQ GHVVHQ.RQ]HQWUDWLRQ LQ GHU /XIW LVW 'LHVH:DKUVFKHLQOLFKNHLW
HQWVSULFKWGHU)OlFKHXQWHUGHPMHZHLOLJHQ3KRWRDNWLRQVVSHNWUXP'DV,QWHJUDOGHV3KRWRDNWLRQV
VSHNWUXPVZLUGDOV3KRWRO\VHIUHTXHQ]-EH]HLFKQHW*OHLFKXQJ
× ll¼lf¼ls=  G)-   
:HQQPDQ IUf GLH4XDQWHQDXVEHXWHf   GHV UDGLNDOLVFKHQ.DQDOV LQGLH*OHLFKXQJHLQVHW]W EH
NRPPWPDQGLH3KRWRO\VHIUHTXHQ]- GHVUDGLNDOLVFKHQ=HUIDOOV6HW]WPDQf  LQ*OHLFKXQJHLQ
EHNRPPWPDQGLH3KRWRO\VHIUHTXHQ]-  GLHGHQPROHNXODUHQ=HUIDOOFKDUDNWHULVLHUW
 3KRWRO\VHIUHTXHQ]±0HVVYHUIDKUHQ
'LH SK\VLNDOLVFKHQ XQG FKHPLVFKHQ +LQWHUJUQGH GHV SKRWRO\WLVFKHQ =HUIDOOV YRQ )RUPDOGHK\G
ZXUGHQHLQJHKHQGLPYRUKHULJHQ.DSLWHOEHOHXFKWHW'LH0HWKRGHQ]XU%HVWLPPXQJYRQ3KRWRO\




'LHVH0HWKRGH VHW]W YRUDXV GDVVPDQ HLQH EHVWLPPWH0HQJH GHU SKRWRODELOHQ6XEVWDQ]




3KRWRO\VHSUR]HVV LQ YLHOHQ )lOOHQ UHFKW ODQJVDP YHUOlXIW XQG GLH JHULQJH $EQDKPH GHU
.DSLWHO
 


















%HL GHU 6SHNWUDOUDGLRPHWULH ZLUG GLH VSHNWUDOH DNWLQLVFKH 6WUDKOXQJVIOXVVGLFKWH PLW HLQHP
6SHNWUDOUDGLRPHWHUJHPHVVHQ3KRWRO\VHIUHTXHQ]HQZHUGHQGDUDXVQDFK*OHLFKXQJEHUHFKQHW
:LHGLHFKHPLVFKH$NWLQRPHWULHHUJLEWGLHVH0HWKRGHDEVROXWH:HUWHIU3KRWRO\VHIUHTXHQ]HQ
'LH )LOWHUUDGLRPHWULH YHUlQGHUW GLH VSHNWUDOH (PSILQGOLFKNHLW HLQHU 3KRWRGLRGH PLW JHHLJQHWHQ
RSWLVFKHQ)LOWHUQGHUDUWGDVVVLFKGDV'LRGHQVLJQDODQQlKHUQGSURSRUWLRQDO]XP3URGXNWDXV$E
VRUSWLRQVTXHUVFKQLWWXQG4XDQWHQDXVEHXWHHLQHUEHVWLPPWHQ6XEVWDQ]XQGGDPLWLP,GHDOIDOOSUR
SRUWLRQDO ]XU 3KRWRO\VHIUHTXHQ] YHUKlOW -XQNHUPDQQHWDO9RO]7KRPDVHWDO 'HU
9RUWHLOGLHVHU0HWKRGH OLHJW LQGHUHLQIDFKHQ+DQGKDEXQJGHV)LOWHUUDGLRPHWHUVGLHHV]XPYHU





UHVWULVFKHQ 6WUDKOXQJVVSHNWUXP GHU 6RQQH XQG GHILQLHUWHQ 8PJHEXQJVEHGLQJXQJHQ DNWLQLVFKH
6WUDKOXQJVIOXVVGLFKWHQ LQ GHU $WPRVSKlUH EHUHFKQHQ 0DGURQLFK 0RGHOOEHUHFKQXQJHQ
KDEHQGHQ9RUWHLOGDVVPDQIUMHGHEHOLHELJH+|KHLQGHU$WPRVSKlUH:HUWHIUGLH3KRWRO\VH
IUHTXHQ]HQMHGHUEHOLHELJHQ6XEVWDQ]EHNRPPHQNDQQGDPDQPLWGLHVHQ0RGHOOHQGLHVSHNWUDOH
























EHL ZRONHQIUHLHP +LPPHO ]XP (LQVDW] NDP (LQ IRUPDOGHK\GKDOWLJHU 6WURP V\QWKHWLVFKHU /XIW
ZXUGH LQ HLQHP 4XDU]URKU GHU VRODUHQ 6WUDKOXQJ DXVJHVHW]W GLH 3KRWRO\VHSURGXNWH:DVVHUVWRII
XQG .RKOHQPRQR[LG 5 ELV 5 ZXUGHQ QDFK NU\RJHQHU (QWIHUQXQJ GHV EHUVFKVVLJHQ
)RUPDOGHK\GV PLW HLQHP *DVFKURPDWRJUDSKHQ JHWUHQQW XQG PLW HLQHP 4XHFNVLOEHUR[LG5HGXN
WLRQVGHWHNWRUQDFKJHZLHVHQ'LHVHYRQ6HLOHUXQG-XQJHHQWZLFNHOWH1DFKZHLVPHWKRGH IU







GHU 6WUDKOXQJ DXV]XVHW]HQ 'LH =XVDPPHQVHW]XQJ GHV IRUPDOGHK\GKDOWLJHQ *DVHV LP 5HDNWRU
PXVVGHU=XVDPPHQVHW]XQJGHU/XIW HWZD1   2   SSE+&+2lKQOLFK VHLQ9RQ
EHVRQGHUHU%HGHXWXQJLVWGLH5HDNWLRQGHV)RUP\OUDGLNDOVPLWGHP6DXHUVWRIIGHU/XIW5GLH
GHQ1DFKZHLV GHV UDGLNDOLVFKHQ.DQDOV GXUFK GLH%LOGXQJ YRQ.RKOHQPRQR[LG HUVW HUP|JOLFKW





















































OXQJVYHUOXVW GXUFK $EVRUSWLRQ ZXUGHQ PLW +LOIH YRQ0RGHOOXQWHUVXFKXQJHQ TXDQWLIL]LHUW VLHKH




















O\VHIUHTXHQ]HQ LQ %RGHQQlKH EHWUXJHQ QDFK IUKHUHQ $EVFKlW]XQJHQ 5|WK LQ PLWWOHUHQ
%UHLWHQHWZD¼ z  V z y UDGLNDOLVFKHU.DQDOXQG¼ z  V z y PROHNXODUHU.DQDO%HLHLQHU%HVWUDK
OXQJVGDXHUYRQIQI0LQXWHQZHUGHQGDPLWPD[LPDO]ZHL3UR]HQWGHV)RUPDOGHK\GVSKRWRO\VLHUW
'LH 1DFKZHLVJUHQ]H YRQ :DVVHUVWRII HUIRUGHUW GDQQ HLQ DQIlQJOLFKHV 0LVFKXQJVYHUKlOWQLV YRQ
±SSP)RUPDOGHK\G0LWGHULPIROJHQGHQ.DSLWHOEHVFKULHEHQHQ3HUPHDWLRQVTXHOOHOlVVW
VLFKHLQ0LVFKXQJVYHUKlOWQLVYRQSSP)RUPDOGHK\GLQV\QWKHWLVFKHU/XIWPLWHLQHP9ROXPHQ


























GXNWLRQVJDVDQDO\VDWRU LQ GHP GLH 0LVFKXQJVYHUKlOWQLVVH YRQ .RKOHQPRQR[LG XQG :DVVHUVWRII
EHVWLPPWZHUGHQ'HU ]ZHLWH*DVZlVFKHU HQWIHUQWGDVQLFKWSKRWRO\VLHUWH)RUPDOGHK\GDXVGHP
5HDNWRUJDV EHYRU HV LQ GHQ *DVDQDO\VDWRU JHODQJW )RUPDOGHK\G NDQQ DQ0HWDOOREHUIOlFKHQ ]X
.RKOHQPRQR[LGUHDJLHUHQZDVGHQ1DFKZHLVGHVGXUFKGLH3KRWRO\VHJHELOGHWHQ.RKOHQPRQR[LGV
YHUIlOVFKHQ ZUGH =XU9HUPHLGXQJ YRQ 2EHUIOlFKHQUHDNWLRQHQ ZXUGHQ ]XVlW]OLFK ]XP*DVZl
VFKHU DOOH *DVOHLWXQJHQ XQG 9HQWLOH GHV $NWLQRPHWHUV DXV LQHUWHQ 0DWHULDOLHQ 3)$   37)(  


































'DV*HUlWZXUGHYRP+HUVWHOOHU VRNRQ]LSLHUW GDVV0LVFKXQJVYHUKlOWQLVVH LPSSE%HUHLFKPLW
*DVVWU|PHQ YRQ PHKUHUHQ /LWHUQ SUR 6WXQGH JHQHULHUW ZHUGHQ N|QQHQ 8P GDV KLHU JHIRUGHUWH















































YRQ 3DUWLNHOQ JU|HU DOV mP EHIUHLW XQG JHJHQ $WPRVSKlUHQGUXFN PLW HLQHP )OXVV YRQ HWZD
FPñPLQ ¢ £  GXUFK GHQ 3HUPHDWLRQVRIHQ JHOHLWHW +RSNDOLW ¡  LVW HLQH YRP+HUVWHOOHU QLFKW JHQDX
VSH]LIL]LHUWH 0LVFKXQJ DXV 0DQJDQ,9R[LG 0Q2 ¤  .XSIHU,,R[LG &X2 &REDOW,,,R[LG




PLW ]ZHL 3HUPHDWLRQVU|KUFKHQ EHODGHQ XQG DXI & WKHUPRVWDWLVLHUW 'LH V\QWKHWLVFKH /XIW
ZXUGHYRU*HEUDXFKDXIGHQ*HKDOWDQ)RUPDOGHK\G.RKOHQPRQR[LGXQG:DVVHUVWRIIXQWHUVXFKW
'LH'UXFNIODVFKHQHQWKLHOWHQNHLQHQDFKZHLVEDUH0HQJHDQ:DVVHUVWRIIXQG)RUPDOGHK\GXQGMH
QDFK )ODVFKH ±SSE.RKOHQPRQR[LG 'HU *HKDOW DQ .RKOHQPRQR[LG LP*DVVWURP KLQWHU
GHP+RSNDOLWILOWHUODJXQWHUKDOEGHU1DFKZHLVJUHQ]HGHV5HGXNWLRQVJDVDQDO\VDWRUV'LHYRQ9,&,
0HWURQLFVPLW3DUDIRUPDOGHK\GJHIOOWHQ3HUPHDWLRQVU|KUFKHQDXV7HIORQ ¡ EHVDHQQDFK+HUVWHO
OHUDQJDEHQHLQH3HUPHDWLRQVUDWH YRQ FD QJFP ¢ £ PLQ ¢ £  EHL &1DFK HLQHU%HWULHEVGDXHU
YRQHLQLJHQ7DJHQEHLGLHVHU7HPSHUDWXU VDQNGLH3HUPHDWLRQVUDWHGHU3HUPHDWLRQVU|KUFKHQYRQ
EHUQJFP ¢ £ PLQ ¢ £ LQGLH1lKHGHVDQJHJHEHQHQ:HUWHV:LHVLFKGLH3HUPHDWLRQVTXHOOHQLP













$EE 3HUPHDWLRQVTXHOOH ]XU $QUHLFKHUXQJ V\QWKHWLVFKHU /XIW PLW )RUPDOGHK\G +.+RSNDOLWNDUWXVFKH
3)3DUWLNHOILOWHU '5'LIIHUHQ]GUXFNUHJOHU ..DSLOODUH 35PLW 3DUDIRUPDOGHK\G JHIOOWH 3HUPHDWLRQVU|KU
FKHQ
6WU|PXQJVURKUUHDNWRU
'HU 6WU|PXQJVURKUUHDNWRU LVW GHU7HLO GHV$NWLQRPHWHUV LQ GHP GDV*HPLVFK DXV V\QWKHWLVFKHU
/XIW XQG )RUPDOGHK\G GHU 6RQQHQVWUDKOXQJ DXVJHVHW]W ZLUG 'D GDV IU GLH FKHPLVFKH $NWLQR
PHWULH UHOHYDQWH$EVRUSWLRQVVSHNWUXP YRQ)RUPDOGHK\G LP89%HUHLFK OLHJW QPQP
VLHKH$EELOGXQJZLUGHLQ5RKUDXV4XDU]JODVHLQJHVHW]WGDVLQGLHVHP:HOOHQOlQJHQEHUHLFK
NHLQH$EVRUSWLRQ]HLJW'HU5HDNWRUKDWHLQH/lQJHYRQPPHLQHQ'XUFKPHVVHUYRQPP
XQG HLQH :DQGVWlUNH YRQ PP GDV 9ROXPHQ EHWUlJW FPñ %HL HLQHP *DVVWURP YRQ



















LQ GHQ9HUVRUJXQJVOHLWXQJHQ SKRWRO\VLHUW 'HU*DVIOXVV ZLUG GXUFK HLQHQ0DVVHGXUFKIOXVVUHJOHU
NRQVWDQWJHKDOWHQGHU]XU9HUPHLGXQJYRQ9HUlQGHUXQJHQGHU*DV]XVDPPHQVHW]XQJGHP*DVDQD
O\VDWRUQDFKJHVFKDOWHW LVW'HUYHUZHQGHWH0DVVHGXUFKIOXVVUHJOHUYRQ%URRNV0RG75UH




GDXHU ]ZLVFKHQ K3D XQG K3D DOV 'UXFNVHQVRU GLHQW HLQ 0.6 %DUDWURQ 0RG
$0'''LH8QVLFKHUKHLWGHU/XIWGUXFNZHUWHEHWUlJWZHQLJHUDOV'LH7HPSHUDWXU
PHVVXQJHQZHUGHQPLW370HVVIKOHUQGXUFKJHIKUW'LH8QVLFKHUKHLWGHU7HPSHUDWXUPHVV




QHW'DV*HVLFKWVIHOG GHV6WU|PXQJVURKUHVZLUGGXUFK HLQHQ NQVWOLFKHQ+RUL]RQW DXI GLH REHUH
+HPLVSKlUH EHJUHQ]W 'HU NQVWOLFKH +RUL]RQW EHVWHKW DXV HLQHU TXDGHUI|UPLJHQ JHVFKZlU]WHQ
$OXPLQLXPVWUXNWXUYRQFP%UHLWHFP/lQJHXQGFP7LHIHVLHKH$EELOGXQJ=XU
9HUPHLGXQJVWUHLIHQGHU5HIOH[LRQXQWHUGHP5HDNWRUZXUGHQLP$EVWDQGYRQFPVHQNUHFKWVWH








































'DV FKHPLVFKH $NWLQRPHWHU EHGLHQW VLFK ]ZHLHU *DVZlVFKHU JOHLFKHU %DXDUW 6LH GLHQHQ GD]X
)RUPDOGHK\G QDKH]X TXDQWLWDWLY DXV GHQ *DVVWU|PHQ GHV $NWLQRPHWHUV ]X HQWIHUQHQ *HODQJW
)RUPDOGHK\GLQGLH9RUVlXOHGHV*DVDQDO\VDWRUVVRUHDJLHUWHVPLWGHQ2EHUIOlFKHQGHU(GHOVWDKO
NDSLOODUHQ XQWHU )UHLVHW]XQJ YRQ .RKOHQPRQR[LG 8P GLHVHQ 3UR]HVV ]X HOLPLQLHUHQ ZLUG GDV
QLFKWSKRWRO\VLHUWH)RUPDOGHK\GYRUGHP(LQWULWWGHV5HDNWRUJDVHVLQGHQ*DVDQDO\VDWRUPLWGHP
*DVZlVFKHU HQWIHUQW 'HU *DVZlVFKHU LQ $EELOGXQJ GLHQW GHU 4XDQWLIL]LHUXQJ GHV
0LVFKXQJVYHUKlOWQLVVHV YRQ )RUPDOGHK\G LQ GHP *DVJHPLVFK ZHOFKHV LQ GHQ 5HDNWRU KLQHLQ
IOLHW'LH*DVZlVFKHUEHVWHKHQDXVHLQHU*ODVZHQGHOPLWHLQHP:DVVHUDEVFKHLGHUXQGHLQHUZDV
VHUJHNKOWHQ*ODVXPKOOXQJVLHKH$EELOGXQJ'DV]XZDVFKHQGH*DVZLUGPLWHLQHPJHULQ
JHQ)OXVVYRQFDPOPLQ ¢ £ HQWLRQLVLHUWHQ:DVVHUVLQ.RQWDNWJHEUDFKWZHOFKHVDXIGHU,QQHQ






VHEHU LP)DOOHYRQ:DVVHUVWRII XQG.RKOHQPRQR[LGZHQLJHU DOV  VLHKH.DSLWHO








































=XU 4XDQWLIL]LHUXQJ YRQ :DVVHUVWRII XQG .RKOHQPRQR[LG GLHQW GHU 5HGXNWLRQVJDVDQDO\VDWRU
5*$GHU)LUPD7UDFH$QDO\WLFDO,QF'HU*DVODXISODQLVW LQ$EELOGXQJGDUJHVWHOOW$OV7Ul










































































'LH'HWHNWLRQVHLQKHLW EHVWHKW DXV HLQHP4XHFNVLOEHUR[LGEHWW LQ GHP4XHFNVLOEHUR[LG +J2PLW
:DVVHUVWRII RGHU .RKOHQPRQR[LG ]X IUHLHQ 4XHFNVLOEHUDWRPHQ +J UHGX]LHUW ZLUG 5 XQG
5XQGHLQHU(LQULFKWXQJ]XU$EVRUSWLRQVPHVVXQJ
+J2 + +J + 2§+ £ ££ +¨© ©nªﬀ« ©  5
+J2 &2 +J &2¬+ £ ££ +­®¯n° ®  5
'HUEHLGHU5HGXNWLRQYRQ4XHFNVLOEHUR[LGHQWVWHKHQGH4XHFNVLOEHUGDPSIZLUGGXUFKHLQH.YHW

























VWRII XQG .RKOHQPRQR[LG %DVLVOLQLH HLQH 0HVVXQJ PLW SSE :DVVHUVWRII XQG SSE .RKOHQPRQR[LG











ZHUGHQ GXUFK .RUUHNWXUIXQNWLRQHQ DXVJHJOLFKHQ VLHKH .DSLWHO 'LH %LOGXQJ YRQ :DV
VHUVWRIISHUR[LGEHLGHU)RUPDOGHK\G3KRWRO\VH VLHKH.DSLWHOEHHLQWUlFKWLJW GHQ1DFKZHLV
YRQ:DVVHUVWRIIXQG.RKOHQPRQR[LGQLFKWGDHVEHLGHU*DVZlVFKH]XVDPPHQPLW)RUPDOGHK\G

























]X 3KRWRO\VHIUHTXHQ]HQ ZLUG PLW HLQHP XQWHU /DE9,(: VHOEVW HQWZLFNHOWHQ 3URJUDPPSDNHW
GXUFKJHIKUW(LQ&RPSXWHUPLWHLQHP0+]3HQWLXP ¡ 3UR]HVVRUXQG:LQGRZV%HWULHEVV\V
WHP17ZXUGHIUGLHVHQ=ZHFNPLWHLQHU*3,%.DUWHXQGHLQHU$':DQGOHUNDUWHDXVJHUV
WHW 'LH 6WHXHUXQJ GHV$NWLQRPHWHUV HUIROJWHPLW VHFKV'LJLWDODXVJlQJHQ GHU$':DQGOHUNDUWH
VLHKH 7DEHOOH 'LH 6WHXHUXQJ GHU 3UREHQ XQG .DOLEUDWLRQVJDVVWU|PH ZXUGH PLW VHFKV DXV
37)( ¡  JHIHUWLJWHQ:HJH0DJQHWYHQWLOHQGHU)LUPD(07HFKQLN UHDOLVLHUW'LH'LFKWIOlFKHQ
GLHVHU9HQWLOHZDUHQPLW.DOUH] ¡ DXVJHNOHLGHWHLQHPKRFKIOXRULHUWHQ.XQVWVWRIIPLWlKQOLFKJH
ULQJHU 7HQGHQ] ]X 2EHUIOlFKHQUHDNWLRQHQ ZLH 37)( ¡  DEHU EHVVHUHQ 'LFKWHLJHQVFKDIWHQ $QJH
VWHXHUW ZXUGHQ GLH IU 9$& DXVJHOHJWHQ 9HQWLOH EHU HOHNWURPHFKDQLVFKH 5HODLV GLH EHU
77/3HJHOPLWGHU$':DQGOHUNDUWHJHVFKDOWHWZXUGHQ
7DEHOOH%HOHJXQJGHU'LJLWDODXVJlQJHGHU$':DQGOHUNDUWH
'LJLWDODXVJDQJ )XQNWLRQ :LUNXQJDXI $EELOGXQJ
 1XOODEJOHLFKGHV5*$'HWHNWRUV HOHNWURQLVFKHU6FKDOWHU 
 %HGLHQXQJGHV,QMHNWRUVGHV5*$ =HKQZHJHYHQWLO 
 8POHLWHQGHV5HDNWRUJDVHV 9HQWLOHXQG 
 :DVVHUVWRIINDOLEUDWLRQ 9HQWLO 
 .RKOHQPRQR[LGNDOLEUDWLRQ 9HQWLO 
 %DVLVOLQLHQEHVWLPPXQJ 9HQWLO 
'LH*DVIKUXQJLQGHQYHUVFKLHGHQHQ%HWULHEV]XVWlQGHQGHVFKHPLVFKHQ$NWLQRPHWHUVLVW LQ$E
ELOGXQJ GDUJHVWHOOW ,P 0HVVPRGXV ZLUG GDV 5HDNWRUJDV GXUFK GHQ *DVZlVFKHU XQG GHQ
5HGXNWLRQVJDVDQDO\VDWRU JHOHLWHW XQG JHODQJW DQVFKOLHHQG LQ GHQ )OXVVUHJOHU XQG GLH 3XPSH




9HQWLO  ZLUG HEHQIDOOV DXI 3RVLWLRQ , JHVFKDOWHW XP GHQ .DOLEUDWLRQVJDVHQ HLQ XQJHKLQGHUWHV
$EVWU|PHQ ]X HUP|JOLFKHQ 'LH 0HVVXQJ GHV .RKOHQPRQR[LGVWDQGDUGV HUIROJW GDQQ GXUFK
6FKDOWHQGHV9HQWLOV DXI3RVLWLRQ,$QDORJGD]XZLUGGHU:DVVHUVWRIIVWDQGDUGGXUFK6FKDOWHQ











































VWU|PH VLQG GXUFK GLFN JH]HLFKQHWH /LQLHQ JHNHQQ]HLFKQHW UXKHQGH*DVVWU|PHGXUFK GQQ JH]HLFKQHWH /L





JUHQ]W GDV 7UlJHUJDV GHV*DVDQDO\VDWRUV ZLUG ZLH GHU *DVVWURP GXUFK GHQ 5HDNWRU PLW HLQHP
H[WHUQ JHUHJHOWHQ HOHNWURQLVFKHQ )OXVVUHJOHU YRQ %URRNV 75 ±FPñPLQ ¢ £  NRQVWDQW
JHKDOWHQ 'LH )OXVVUHJOHU ZXUGHQ UHJHOPlLJ NDOLEULHUW ZRGXUFK HLQH 5HSURGX]LHUEDUNHLW YRQ
  ¢ ¤ 9LQGHP6LJQDOEHUHLFKYRQ9±9HUUHLFKWZXUGH
7UlJHUJDV
6\QWKHWLVFKH






















































































ZHUWH HLQH*HQDXLJNHLW YRQ   ¢ ´ 9 EHVLW]HQ'LH0HVVJHQDXLJNHLW GHU$QDORJHLQJlQJH EHWUlJW
  ¢ ¥ 9'LH$QIRUGHUXQJHQ DQ GLH0HVVXQJ GHV'HWHNWRUVLJQDOV GHV*DVDQDO\VDWRUV GDV ]ZL
VFKHQ 9XQG 9 OLHJWPDFKW GLH%HQXW]XQJ GHVJHQDXHUHQ0XOWLPHWHUVQRWZHQGLJ ,Q7DEHO
OH VLQG DOOH0HVVJU|HQ DXIJHIKUW GLHZlKUHQGGHV%HWULHEHVGHVFKHPLVFKHQ$NWLQRPHWHUV
VWlQGLJDXIJH]HLFKQHWZHUGHQ
7DEHOOH'DWHQDXIQDKPHGHVFKHPLVFKHQ$NWLQRPHWHUV






















GHU0HVVXQJHQ LP -XQL  ZHLWHUHQWZLFNHOW /DE9,(: LVW HLQH DXI * EDVLHUHQGH JUDSKLVFKH
3URJUDPPLHUVSUDFKH GLH VSH]LHOO IU GLH (UVWHOOXQJ NRPSOH[HU 0HVV XQG 5HJHOZHUNH YRQ
1DWLRQDO,QVWUXPHQWVHQWZLFNHOWZXUGH9RUWHLOHGLHVHU3URJUDPPLHUVSUDFKHVLQGGLHHLQIDFKH.RQ
WUROOH YRQ+DUGZDUHNRPSRQHQWHQ XQG GHU ]XYHUOlVVLJH )HKOHUEHVHLWLJXQJVDOJRULWKPXV GHU HLQHQ
IHKOHUIUHLHQ/DXIGHUVHOEVWHUVWHOOWHQ3URJUDPPHJDUDQWLHUW
'DV6WHXHUSURJUDPPJOLHGHUW VLFK LQ 8QWHUURXWLQHQ LQ (EHQHQ EHL HLQHP*HVDPWYROXPHQ
YRQ HWZD 0% DXI (V OlVVW VLFK LQ VHFKV $EVFKQLWWH XQWHUWHLOHQ ,QLWLDOLVLHUXQJVSKDVH
%HVFKUHLEXQJGHUYHUZHQGHWHQ6WUDKOXQJVPHVVJHUlWH

%HUHFKQXQJ HLQHV 6FKDOW]HLWSODQV IU MHZHLOV HLQHQ 7DJ $EDUEHLWXQJ GHV 6FKDOW]HLWSODQV
'DWHQDXIQDKPH'DWHQDXVZHUWXQJXQG3UlVHQWDWLRQGHU0HVVGDWHQ
=X'LH,QLWLDOLVLHUXQJVSKDVHZLUGEHLP6WDUWGHV3URJUDPPVHLQPDOGXUFKODXIHQ'RUWZHUGHQ








WRO\VHIUHTXHQ]PHVVXQJHQ $XVOHVHIUHTXHQ] GHU &KURPDWRJUDPPH .DOLEUDWLRQVLQWHUYDOO ,QMHN
WLRQV]HLWGDXHU XQG $XIQDKPH]HLWSXQNWH GHU %DVLVOLQLH GHV *DVDQDO\VDWRUV ZLUG HLQ =HLWSODQ HU






=X$XFK IU GLH$QDO\VH GHV ]XOHW]W DXIJHQRPPHQHQ&KURPDWRJUDPPVZLUG HLQ =HLWIHQVWHU










%HL MHGHP6WDUW GHV 3URJUDPPVZHUGHQ EHUHLWV DXIJHQRPPHQH0HVVXQJHQ GHV ODXIHQGHQ7DJHV
DXVGHQ(UJHEQLVGDWHLHQHLQJHOHVHQXQGGDUJHVWHOOW'LH+DXSWJUDILN]HLJW3KRWRO\VHIUHTXHQ]HQGHV
ODXIHQGHQ 7DJHV DQ XQG DNWXDOLVLHUW VLFK DXWRPDWLVFK QDFK MHGHU $XVZHUWXQJ HLQHV &KURPD




'DVFKHPLVFKH$NWLQRPHWHUZLUGPLW HLQHU ]HLWOLFKHQ$XIO|VXQJYRQ IQI0LQXWHQEHWULHEHQ ,Q
GHQHUVWHQ]HKQ6HNXQGHQMHGHV6HNXQGHQGDXHUQGHQ=\NOXVZHUGHQGLH'UXFN)OXVVXQG
7HPSHUDWXUZHUWH GHU $NWLQRPHWHUNRPSRQHQWHQ DXVJHOHVHQ %HL GHU ]HKQWHQ 6HNXQGH ZLUG GLH
'HWHNWRUHOHNWURQLNGHV*DVDQDO\VDWRUVDXI1XOOJHVHW]W*OHLFK]HLWLJZLUGDEGHU]HKQWHQ6HNXQGH
HLQ&KURPDWRJUDPPELV ]XU LJVWHQ 6HNXQGH DXIJH]HLFKQHW$E GHU HOIWHQ6HNXQGHZLUG GHU






GXUFK HLQHQ=XIDOOVJHQHUDWRU EHVWLPPW GDPLW NHLQH V\VWHPDWLVFKHQ/FNHQ EHLGHU%HVWLPPXQJ






















PXQJ YRQ 3KRWRO\VHIUHTXHQ]HQ )U GLH HLQ]HOQHQ .RPSRQHQWHQ GHV FKHPLVFKHQ $NWLQRPHWHUV
MHGRFKN|QQHQGXUFKDXVUHODWLYH0HVVPHWKRGHQKHUDQJH]RJHQZHUGHQ'HU5HGXNWLRQVJDVDQDO\VD
WRU]XP%HLVSLHOEHVWLPPWGLHGXUFKGLH*DVSUREHYHUXUVDFKWH$EVFKZlFKXQJHLQHV/LFKWVWUDKOV
















RIHQNRQVWDQW JHKDOWHQZLUG OlVVW VLFKGDV0LVFKXQJVYHUKlOWQLV DXVGHP0DVVHQYHUOXVW GHU3HU
PHDWLRQVTXHOOHQ XQWHU GHU $QQDKPH EHVWLPPHQ GDVV GLHVHU 0DVVHQYHUOXVW NRQVWDQW LVW XQG ]X
 DXI GLH $EJDEH YRQ PRQRPHUHP )RUPDOGHK\G DQ GHQ /XIWVWURP ]XUFNJHIKUW ZHUGHQ
NDQQ JUDYLPHWULVFKH %HVWLPPXQJ YRQ )RUPDOGHK\G =XU hEHUSUIXQJ GLHVHU $QQDKPH ZXUGH
GDV$XVZDVFKHQ GHV )RUPDOGHK\GV DXV GHP*DVVWURP XQG GLH DQVFKOLHHQGH WLWULPHWULVFKH %H





3HUPHDWLRQVTXHOOH HQWIHUQW 'LH 5|KUFKHQ ZXUGHQ QDFK 7HPSHUDWXUDXVJOHLFK PLW HLQHP 6WFN
$OXPLQLXPIROLHEHNDQQWHQ*HZLFKWV HLQJHZLFNHOW XPGLHEHL MHGHU%HUKUXQJDXIWUHWHQGH VWDWL
VFKH$XIODGXQJGHU5|KUFKHQYRUGHU.XQVWVWRIIDEGHFNXQJGHU:DDJHDE]XVFKLUPHQ2KQHGLHVH
$EVFKLUPXQJ ZDU VHOEVW QDFK ]ZHL 6WXQGHQ 5XKH]HLW NHLQ HLQGHXWLJHV *HZLFKW DE]XOHVHQ 'LH







'HU*DVZlVFKHUVLHKH$EELOGXQJZXUGHPLWHLQHP/XIWVWURPYRQHWZDFPñPLQ ¢ £ GXUFK
VWU|PW ZREHL GDV 0LVFKXQJVYHUKlOWQLV YRQ )RUPDOGHK\G LQ GLHVHP /XIWVWURP SSP ELV
SSPEHWUXJ'HU*DVZlVFKHUZXUGHGDKHUEHUHLQHQ=HLWUDXPYRQPD[LPDOGUHL7DJHQNRQWL
QXLHUOLFKPLWPO:DVFKZDVVHUEHWULHEHQXP)RUPDOGHK\GELV]XHLQHUJXWPHVVEDUHQ.RQ]HQ
WUDWLRQYRQFDPPROO ¢ £ DQ]XUHLFKHUQ'HU*HKDOWDQ)RUPDOGHK\GLP:DVFKZDVVHUZXUGHPLW
GHU 1DWULXPVXOILWPHWKRGH EHVWLPPW QDFK :DONHU 'XUFK GLH TXDQWLWDWLYH 5HDNWLRQ YRQ




+&+2 1D 62 + 2 +2&+ 62 1D 1D2++ + £ £ +µ ¶ µ µ ¶  5
 · ¸ · ¸ ·1D2+ + 62 1D 62 + 2+ £ £ +  5
1DFKGHP+HQU\*HVHW]GHU/|VOLFKNHLWYRQ*DVHQ LQ:DVVHU VWHOOW VLFKQDFK*OHLFKXQJHLQ
9HUWHLOXQJVJOHLFKJHZLFKW9HLQ
9 QQ
¹»º= ¼  
)RUPDOGHK\GUHDJLHUWLQGHUZlVVULJHQ3KDVH]XPJU|WHQ7HLOZHLWHU]XP+\GUDW&+ ½ 2+ ½ XQG
HUQLHGULJWGDPLWGHQ$QWHLOGHVSK\VLNDOLVFKJHO|VWHQ)RUPDOGHK\GV$XVGLHVHP*UXQGVWHOOWVLFK















HLQJHVHW]W :DONHU .ULQNH 'LH hEHUSUIXQJ GHV 7LWUDWLRQVJHUlWHV ZXUGH PLW YHU
VFKLHGHQHQ 0DO|VXQJHQ YRQ 1DWULXPVXOILW 1DWURQODXJH 6FKZHIHOVlXUH XQG )RUPDOGHK\G YRQ
YHUVFKLHGHQHQ+HUVWHOOHUQ GXUFKJHIKUW (V HUJDE VLFK NRQVLVWHQW HLQH V\VWHPDWLVFKH8QWHUVFKlW
]XQJ GHU YRUJHOHJWHQ 1DWURQODXJH XQG )RUPDOGHK\GO|VXQJHQ YRQ mPRO SUR 7LWUDWLRQ ZHQQ
1DWULXPVXOILWLQGHU/|VXQJDQZHVHQGZDU(LQH$EKlQJLJNHLWGHU8QWHUVFKlW]XQJYRP1DWULXP








IHOVlXUH XQG GLH $XVOHVHJHVFKZLQGLJNHLW GHU S+(OHNWURGH VWHXHUW XQG GHQ bTXLYDOHQ]SXQNW
EHUHFKQHW IU GLHVH VSH]LHOOH$XIJDEH RSWLPLHUWZHUGHQ'LH V\VWHPDWLVFKHQ8QVLFKHUKHLWHQ GHV
7LWUDWLRQVYHUIDKUHQV ZXUGHQ XQWHU %HUFNVLFKWLJXQJ GHU 8QVLFKHUKHLWHQ GHU *HIlYROXPLQD XQG
GHU.RQ]HQWUDWLRQHQ GHU0DO|VXQJHQ DXI DEJHVFKlW]W 'LH VWDWLVWLVFKH8QVLFKHUKHLW GHU
.RQ]HQWUDWLRQVEHVWLPPXQJHQOLHJWEHLs
9HUJOHLFK]ZLVFKHQ*UDYLPHWULHXQG7LWUDWLRQ
8P GLH *UDYLPHWULH PLW GHU 7LWUDWLRQVPHWKRGH YHUJOHLFKHQ ]X N|QQHQ ZXUGH GDV $NWLQRPHWHU
QDFK$EVFKOXVVGHULQ.DSLWHOYLHUEHVFKULHEHQHQ0HVVNDPSDJQHXPJHEDXW'LH3HUPHDWLRQVTXHO
OHZXUGH XQWHU GHQ JOHLFKHQ%HGLQJXQJHQ EHWULHEHQ GLH DXFKZlKUHQG GHV$NWLQRPHWHUEHWULHEV
KHUUVFKWHQ'DV DXV GHP2IHQ DXVVWU|PHQGH*DVZXUGH DOOHUGLQJV RKQH8PZHJH YROOVWlQGLJ LQ
GHQ*DVZlVFKHU JHOHLWHW VR GDVV HLQH HYHQWXHOO DXIWUHWHQGH 6FKZDQNXQJ LQ GHU 6WU|PXQJVJH
VFKZLQGLJNHLW NHLQHQ (LQIOXVV DXI GHQ 9HUJOHLFK GHU EHLGHQ 0HWKRGHQ QHKPHQ NRQQWH 'LH
:DVFKHIIL]LHQ] ODJDXFKEHLGLHVHPHUK|KWHQ*DVIOXVVYRQHWZDFPñPLQ ¿ À  EHLEHU ,P
9HUODXIHYRQVHFKV:RFKHQZXUGHQDOOHYHUEOLHEHQHQ3HUPHDWLRQVU|KUFKHQDXVGHQ$NWLQRPHWHU
PHVVXQJHQ HLQ]HOQ PLW GHU 7LWUDWLRQVPHWKRGH YHUJOLFKHQ )U DOOH 5|KUFKHQ HUJDE VLFK DXV GHU
*UDYLPHWULHHLQXPJU|HUHU6WRIIPHQJHQVWURPDOV DXVGHQ WLWULPHWULVFKHQ%HVWLPPXQJHQ
'D GLH *HQDXLJNHLW GHU 7LWUDWLRQVPHWKRGH DXI XQDEKlQJLJHP:HJH FKDUDNWHULVLHUW ZRUGHQ ZDU
PXVVWHGLHVHU8QWHUVFKLHG LQGHPJUDYLPHWULVFKHQ9HUIDKUHQEHJUQGHW OLHJHQ'LH3HUPHDWLRQV
TXHOOHQN|QQWHQQHEHQ)RUPDOGHK\GDXFKDQGHUH6XEVWDQ]HQDQGHQ*DVVWURPDEJHJHEHQKDEHQ
VR GDVV GHU )RUPDOGHK\GDXVVWR JHULQJHUZDU DOV DXV GHP*HZLFKWVYHUOXVW JHVFKORVVHQZHUGHQ









VFKHQ )RUPDOGHK\GEHVWLPPXQJHQ ZlKUHQG GHV $NWLQRPHWHUEHWULHEV ZXUGHQ DXI *UXQG GLHVHV




WULHE EHL HWZD ]ZHL -DKUHQ ,Q GHU 3UD[LV HUVFK|SIWHQ VLFK GLH 3HUPHDWLRQVU|KUFKHQ MHGRFK YLHO
VFKQHOOHUXQG]HLJWHQGDUEHUKLQDXV9DULDWLRQHQLQGHQ3HUPHDWLRQVUDWHQREZRKOGLH7HPSHUDWXU
LP2IHQEHUGHQJHVDPWHQ=HLWUDXPGHU0HVVXQJHQHLQHU9DULDWLRQYRQZHQLJHUDOVHLQHP*UDG





OlVVLJ HUZLHVHQ 'D GHU 2IHQJDVVWURPZlKUHQG HLQHU YLHUZ|FKLJHQ &KDUDNWHULVLHUXQJVSKDVH YRU





2IHQV VROOWH GDKHU HLQ HOHNWURQLVFK JHUHJHOWHU0DVVHGXUFKIOXVVUHJOHU ]XU'RVLHUXQJ GHU V\QWKHWL








































































































$EE 2EHQ .DOLEUDWLRQVNXUYHQ GHV 5HGXNWLRQVJDVDQDO\VDWRUV IU .RKOHQPRQR[LG XQG :DVVHUVWRII
$XIJHWUDJHQVLQGGLH3HDNIOlFKHQ$ ÃXÄ XQG$ ÅÆ LQ$EKlQJLJNHLWYRQGHQYRUJHJHEHQHQ0LVFKXQJVYHUKlOWQLVVHQ
$QMHGHPGHUDXIJHIKUWHQ7DJHZXUGHPLWGHPLQ.ODPPHUQVWHKHQGHQ.DOLEUDWLRQVJDVHLQH0HKUSXQNWND
OLEUDWLRQGXUFKJHIKUW'LH/LQLHQUHSUlVHQWLHUHQGLHDQGLH0HVVZHUWHDQJHSDVVWHQ.DOLEUDWLRQVIXQNWLRQHQ(V
]HLJWH VLFKGDVV VLFKGLH0HVVZHUWH EHL0LVFKXQJVYHUKlOWQLVVHQXQWHUSSPDPEHVWHQPLW([SRQHQWLDO
WHUPHQH Ç ÈNÉ H Ç Ê É EHVFKUHLEHQODVVHQ
.DOLEUDWLRQVIXQNWLRQIU&2 ( ) ( )( )ËÌnÍﬀÍËÎÏ HH[[\ ÐÐ -¼-¼-= 








R[LG DXV 'LH (PSILQGOLFKNHLW JHJHQEHU:DVVHUVWRII LVW GHXWOLFK JHULQJHU ZLH LQ.DSLWHO




































































ÜVíôÞ ÜáÞáâ-÷ ø íëéwéëéëì
ÜVïôÞ ÜáÞáâ-÷ ø íëéwéëéëì























YHUKlOWQLVVHPLW HLQHU8QVLFKHUKHLW YRQ  ELV  ]HUWLIL]LHUWZRUGHQZDUHQ%HUHLWV GHU9HU
JOHLFK]ZHLHU.DOLEUDWLRQVJDVHHUJDEMHGRFKVRJURH$EZHLFKXQJHQ]ZLVFKHQGHQDQJHJHEHQHQ
0LVFKXQJVYHUKlOWQLVVHQGDVVGLH0LVFKXQJVYHUKlOWQLVVHDOOHUYRP,&*YHUZHQGHWHQ.DOLEUDWL





GDWXP XQG GLH YRP+HUVWHOOHU VSH]LIL]LHUWH8QVLFKHUKHLW GHU0LVFKXQJVYHUKlOWQLVVH'LH QlFKVWH











&2 0* $XJ    
&2 0* $XJ    
&2 0* -XO    
+ û &2 /LQGH 1RY    























IU+ û  +HUVWHOOHU




+ û  0* $XJ    
+ û  0* $XJ    
+ û  0* -XO    
+ û &2 /LQGH 1RY    







ZHLVUHDNWLRQ JHELOGHWHQ 4XHFNVLOEHUDWRPH VLHKH .DSLWHO 'LH RSWLVFKH $EVRUSWLRQ GHV
4XHFNVLOEHUV]HLJWHLQH/LQLHQVWUXNWXUGDKHUQLPPWGLHRSWLVFKH'LFKWHGHV4XHFNVLOEHUGDPSIHV
]XKRKHQ.RQ]HQWUDWLRQHQLQGHQ$EVRUSWLRQVPD[LPDVHKUYLHOVFKQHOOHU]XDOVDQGHQ)ODQNHQGHU
$EVRUSWLRQVOLQLHQ 'LHVHU (IIHNW UHVXOWLHUW LQ HLQHU $EZHLFKXQJ GHV $EVRUSWLRQVYHUKDOWHQV YRP
/DPEHUW%HHU *HVHW] EHL KRKHQ.RQ]HQWUDWLRQHQ 'DV 6LJQDO GHV 3KRWRGHWHNWRUV ZLUG QDFK GHU
9HUVWlUNXQJ ZHUNVVHLWLJ PLW HLQHU PDQXHOO HLQVWHOOEDUHQ 5HJHOHOHNWURQLN YHUlQGHUW XP GLHVH
1LFKWOLQHDULWlW DXV]XJOHLFKHQ'LH (LQVWHOOXQJ GLHVHU.RUUHNWXUHOHNWURQLN HUIROJW DOOHUGLQJV QLFKW













HLQHZHVHQWOLFK JHULQJHUH(PSILQGOLFKNHLW IU:DVVHUVWRII EHVLW]W DOV IU.RKOHQPRQR[LG VLHKH
.DSLWHOZHUGHQEHLJOHLFKHQ0LVFKXQJVYHUKlOWQLVVHQYRQ.RKOHQPRQR[LGXQG:DVVHUVWRII
DXVGHU5HDNWLRQPLW:DVVHUVWRIIHWZDZHQLJHUIUHLH4XHFNVLOEHUDWRPHJHELOGHWDOVDXVGHU
5HDNWLRQPLW.RKOHQPRQR[LG'LH1LFKWOLQHDULWlWGHV'HWHNWRUV EHL GHP1DFKZHLV YRQ:DVVHU











YH IU:DVVHUVWRII LVW EHU GHQ JHVDPWHQ %HUHLFK YRQ SSE ELV SSP DXI GDV ,QWHUYDOO YRQ
9VEHJUHQ]W$EELOGXQJXQWHUHUHFKWH*UDILN(VVLQGNHLQHXQV\PPHWULVFKHQ$EZHL
FKXQJHQ YRQ GHU 1XOOOLQLH ]X HUNHQQHQ %HL 0LVFKXQJVYHUKlOWQLVVHQ XQWHU SSP EHWUlJW GDV
s,QWHUYDOO9VZDVHLQHDEVROXWH8QVLFKHUKHLWYRQSSELQGLHVHP%HUHLFKEHGHXWHW







KHLW DQ XQG VWDJQLHUW EHL :HUWHQ EHU SSP EHL 9V ZR GLH DEVROXWH 8QVLFKHUKHLW
SSEEHWUlJW
'LH 9DULDWLRQVEUHLWH GHU UHODWLYHQ 5HVLGXHQ QLPPW HUZDUWXQJVJHPl PLW ]XQHKPHQGHP
0LVFKXQJVYHUKlOWQLV DE VLHKH $EELOGXQJ 0LWWH ,P )DOOH GHU .DOLEUDWLRQVIXQNWLRQ IU
:DVVHUVWRIIOLHJWGLH6FKZDQNXQJVEUHLWHEHLSSEEHLHWZD6LHYHUULQJHUWVLFKDXIHWZD
 EHL 0LVFKXQJVYHUKlOWQLVVHQ YRQ SSP XQG GDUEHU $EELOGXQJ UHFKWH PLWWOHUH
*UDILN'DVs,QWHUYDOOGHU.DOLEUDWLRQVIXQNWLRQIU:DVVHUVWRIIXQWHUKDOEYRQSSPEHWUlJW
 GDV REHUKDOE YRQSSPEHWUlJW'LH9DULDWLRQVEUHLWH GHU.DOLEUDWLRQVIXQNWLRQ
IU.RKOHQPRQR[LGEHJLQQWEHLSSEEHL LQVJHVDPWHWZDXPVLFKELVSSPEHL




(LQSXQNWNDOLEUDWLRQHQYHUIROJW'D]XZXUGH LQ IQIVWQGLJHP$EVWDQG IU MHZHLOV ]HKQ0LQXWHQ
HLQ.DOLEUDWLRQVJDVIU.RKOHQPRQR[LGXQGHLQVIU:DVVHUVWRIILQGLH3UREHQVFKOHLIHGHV*DVDQD
O\VDWRUV JHOHLWHW )U GLH (LQSXQNWNDOLEUDWLRQHQ ZXUGHQ DXVVFKOLHOLFK GLH .DOLEUDWLRQVJDVH
&2XQG+ û YHUZHQGHW


















IQI0LQXWHQ JHQHULHUW (LQ ]ZHLWHU'DWHQVDW]ZXUGH GXUFK OLQHDUH ,QWHUSRODWLRQ GHV UHGX]LHUWHQ
'DWHQVDW]HVHEHQIDOOVDXIHLQH]HLWOLFKH$XIO|VXQJYRQIQI0LQXWHQJHEUDFKW'HU9HUJOHLFKPLW
GHP2ULJLQDOGDWHQVDW]DXV$EELOGXQJHUJDEIUMHGHQGHUQHXHQ'DWHQVlW]HHLQHPLWWOHUH$E
































7UlJHUJDVVWURP FPñPLQ    











'LH 7UlJHUJDVVWU|PH GLH GXUFK GLH EHLGHQ &KURPDWRJUDSKLHVlXOHQ GHV *DVDQDO\VDWRUV JHIKUW
ZHUGHQ VLHKH $EELOGXQJ VROOWHQ FPñPLQ     EHWUDJHQ XQG QLFKW ZHVHQWOLFK YRQHLQDQGHU











JHGUFNWZRGXUFKGLH5HWHQWLRQV]HLW GHU3HDNV YHUNU]WZLUG'LHV YHUULQJHUW MHGRFKGLH1DFK
ZHLVHPSILQGOLFKNHLW GD GLH .RQWDNW]HLW ]ZLVFKHQ GHP 3UREHQJDV XQG GHP4XHFNVLOEHUR[LGEHWW
NU]HUZLUGXQGGDPLWGLH$XVEHXWHQGHU1DFKZHLVUHDNWLRQHQ5XQG5VLQNHQ*HUDGHIU
GHQ 1DFKZHLV YRQ :DVVHUVWRII ZLUNW VLFK HLQH (UK|KXQJ GHV 7UlJHUJDVVWURPV QHJDWLY DXV GD
VHOEVWEHLJHULQJHP7UlJHUJDVVWURPQXUGHU:DVVHUVWRIIPROHNOHPLWGHP4XHFNVLOEHUR[LG





ILQGOLFKNHLW DXV (LQH (UK|KXQJ GHU 7HPSHUDWXU HUK|KW DXI GHU HLQHQ 6HLWH GLH $XVEHXWHQ GHU
1DFKZHLVUHDNWLRQ DEHU HUQLHGULJW JOHLFK]HLWLJ GLH *DVGLFKWH LQ GHU $EVRUSWLRQVNYHWWH GLH LQ
WKHUPLVFKHP .RQWDNW PLW GHP 4XHFNVLOEHUR[LGEHWW VWHKW 2KQH HLQH 7HPSHULHUXQJ GHU .YHWWH
ZUGHVLFKGDV4XHFNVLOEHU LQGHU.YHWWHQLHGHUVFKODJHQXQGGLHVHGDPLWXQEUDXFKEDUPDFKHQ







JLJ ZRGXUFK GLH 3HDNV PLW VWHLJHQGHU 7HPSHUDWXU QlKHU ]XVDPPHQUFNHQ -H QlKHU GLH 3HDNV
]XVDPPHQUFNHQ GHVWR XQJHQDXHU ODVVHQ VLFK GLH )OlFKHQ GHU EHLGHQ 3HDNV EHVWLPPHQ%HL ]X
WLHIHU7HPSHUDWXUZLUG.RKOHQPRQR[LG]XODQJHDQGHU6lXOH]XUFNJHKDOWHQVRGDVVGLH$XIQDK
PH HLQHV&KURPDWRJUDPPV OlQJHU DOV IQI0LQXWHQ LQ$QVSUXFK QHKPHQZUGH0LW VWHLJHQGHU












QDO ]X5DXVFKYHUKlOWQLV YRQ GUHL EHWUXJ GLH1DFKZHLVJUHQ]H IU.RKOHQPRQR[LG GDPLW SSE
)U:DVVHUVWRIIZXUGHQVHFKV0HVVUHLKHQ]ZLVFKHQSSEXQGSSEDXIJHQRPPHQ'LH6WUHX















 + û  &2 + û  &2
'ULIWNRUUHNWXU    
0HKUSXQNWNDOLEUDWLRQHQUHODWLY
±SSP    
0HKUSXQNWNDOLEUDWLRQHQUHODWLY
±SSP    
0HKUSXQNWNDOLEUDWLRQHQDEVROXW
±SSP SSE SSE  
0HKUSXQNWNDOLEUDWLRQHQDEVROXW
±SSP SSE SSE  
5HSURGX]LHUEDUNHLW    
1DFKZHLVJUHQ]H   SSE SSE
UHODWLYHU*HVDPWIHKOHU ù
±SSP    
UHODWLYHU*HVDPWIHKOHU ù
±SSP    
DEVROXWHU)HKOHU ú
±SSP SSE SSE SSE SSE
DEVROXWHU)HKOHU ú












LJNHLWPLWGHUGLH0LVFKXQJVYHUKlOWQLVVH LKUHU6SXUHQJDVHEHVWLPPWZRUGHQ VLQGEHUWUlJW VLFK











'LH %HVWUDKOXQJVGDXHU LVW GLH =HLW GLH GLH IRUPDOGHK\GKDOWLJH V\QWKHWLVFKH /XIW LP 0LWWHO LP
6WU|PXQJVURKUUHDNWRU YHUEULQJW XQG VRODUHU 6WUDKOXQJ DXVJHVHW]W LVW 'HU.HKUZHUW GHU %HVWUDK
OXQJVGDXHU JHKW OLQHDU LQ GLH%HVWLPPXQJ GHU 3KRWRO\VHIUHTXHQ]HQ YRQ )RUPDOGHK\G HLQ VLHKH
.DSLWHOXQGPXVVGDKHUP|JOLFKVWJHQDXEHNDQQWVHLQ'LH$XIHQWKDOWVGDXHULP6WU|PXQJV
URKUUHDNWRUHQWVSULFKWGHP4XRWLHQWHQDXVGHP9ROXPHQGHV6WU|PXQJVURKUUHDNWRUVXQGGHP9R









GDV9ROXPHQ GHV 5HDNWRUV'LH LP$QKDQJ* DXVIKUOLFK EHVFKULHEHQHQ 6WU|PXQJVH[SHULPHQWH
EHOHJHQ GDVV GDV$XVWDXVFKYROXPHQGHV5HDNWRUV GHPZDKUHQ9ROXPHQGHV5RKUHV HQWVSULFKW
'DVZDKUH9ROXPHQGHV5HDNWRUVZXUGHJHRPHWULVFKXQGJUDYLPHWULVFKEHVWLPPW=XQlFKVWZXUGH
GDV*HZLFKW GHV5HDNWRUV HLQVFKOLHOLFK GHU$QVFKOVVH EHVWLPPW'DQQZXUGH GHU5HDNWRUPLW
:DVVHUJHIOOWXQGHUQHXWJHZRJHQ$XVGHQJ:DVVHUGLHLQGHQ5HDNWRUJHIOOWZXUGHQ










REHQ HUZlKQWHQ 6WU|PXQJVH[SHULPHQWH GXUFKJHIKUW (V HUJDE VLFK HLQ /HLWXQJVYROXPHQ YRQ
FPñ
'HU*DVIOXVVGXUFKGHQ5HDNWRUZXUGHEHUGHQJHVDPWHQ=HLWUDXPGHU$NWLQRPHWHUPHVVXQJHQ
NRQVWDQWDXIFPñPLQ    XQWHU1RUPDOEHGLQJXQJHQJHUHJHOW0LWGHQ'UXFNXQG7HPSHUDWXU
VFKZDQNXQJHQLP5HDNWRUEHZHJWHVLFKGLH6WU|PXQJVJHVFKZLQGLJNHLW]ZLVFKHQFPñPLQ    XQG
FPñ PLQ     'LH PLWWOHUH %HVWUDKOXQJVGDXHU EHWUXJ PLW GHP 9ROXPHQ GHV 5HDNWRUV YRQ UXQG
FPñ]ZLVFKHQVXQGV'HU)OXVVUHJOHUZXUGHYRUZlKUHQGXQGQDFKGHP(QGHGHU
$NWLQRPHWHUPHVVXQJHQPLW HLQHP%ODVHQ]lKOHUPLW HLQHU8QVLFKHUKHLW YRQ NDOLEULHUW 'LH
8QVLFKHUKHLWGHV%ODVHQ]lKOHUVZLUNWVLFKV\VWHPDWLVFKDXIGLH0DVVHQIOXVVEHVWLPPXQJDXVGDQXU









































































IUHTXHQ] PLW GHU JU|WHQ 8QVLFKHUKHLW VHLQ GD ]X LKUHU %HVWLPPXQJ DOOH YLHU 0HVVJU|HQ
>+&+2@D>&2@D>+  @DWHLQJHKHQ'LH*HVDPWSKRWRO\VHIUHTXHQ]-  XQGGLH3KRWRO\VHIUHTXHQ]
GHVPROHNXODUHQ.DQDOV-  ZHUGHQMHZHLOVQXUDXVGUHLGHUYLHU0HVVJU|HQEHVWLPPW
'HP=HLWSODQLQ7DEHOOHHQWQLPPWPDQGDVVZlKUHQGGHV%HWULHEVGHV$NWLQRPHWHUVDOOHIQI
0LQXWHQ HLQ &KURPDWRJUDPP PLW GHP *DVDQDO\VDWRU DXIJHQRPPHQ ZXUGH $XV GHQ &KURPD
WRJUDPPHQHUJDEHQVLFKGLH0LVFKXQJVYHUKlOWQLVVHGHU3KRWRO\VHSURGXNWH:DVVHUVWRIIXQG.RK
OHQPRQR[LG LQ GHP IRUPDOGHK\GKDOWLJHQ *DV ZHOFKHV ]XYRU LP 5HDNWRU EHVWUDKOW ZRUGHQ ZDU
VLHKH.DSLWHO'DV=HLWLQWHUYDOO LQGHPGDV ]XU$QDO\VH JHODQJWH*DVEHVWUDKOWZRUGHQ
ZDUHUJDEVLFKDXVGHP9ROXPHQGHU*DVOHLWXQJYRP6WU|PXQJVURKUUHDNWRU]XP5HGXNWLRQVJDV
DQDO\VDWRU FPñ GHU 6WU|PXQJVJHVFKZLQGLJNHLW ±FPñPLQ 




GHV *DVIOXVVHV GXUFK GHQ 5HDNWRU GLH HEHQIDOOV LP 5K\WKPXV YRQ IQI0LQXWHQ DXIJH]HLFKQHW
ZXUGHVLHKH.DSLWHO'DV0LVFKXQJVYHUKlOWQLVYRQ)RUPDOGHK\GZXUGHDXVGHQ7LWUDWLR
QHQ GHV:DVFKZDVVHUV GHU*DVZlVFKHU XQG GHU JHZDVFKHQHQ*DVPHQJH EHUHFKQHW VLHKH.DSL
WHO'LH0HVVXQJGHV0LVFKXQJVYHUKlOWQLVYRQ)RUPDOGHK\GOLHIHUWHDOOHHLQELVGUHL7DJH
HLQHQ0HVVZHUWVLHKH.DSLWHOGDKHUZXUGHIUMHGHQ=HLWSXQNWHLQHU0HVVXQJYRQ.RK




















IOlFKHQ QLFKW YHUEHVVHUW ZHUGHQ 'D DOOH /HFNUDWHQ YRQ JOHLFKHU *U|HQRUGQXQJ ZDUHQ N|QQWH
HQWZHGHUGDV'LFKWPDWHULDO.DOUH]  YHUDQWZRUWOLFKVHLQRGHUGDV:DQGPDWHULDO37)(  /HW]WHUHV







SULQ]LSLHOOH 8QVLFKHUKHLWHQ LQ GLH 3KRWRO\VHIUHTXHQ]EHVWLPPXQJ PLW HLQ =XP HLQHQ ZXUGH GDV
$NWLQRPHWHUPLWHLQHPVHKUYLHOK|KHUHQ0LVFKXQJVYHUKlOWQLVDQ)RUPDOGHK\GEHWULHEHQDOVHVLQ
GHU1DWXU YRUNRPPW'LH5HDNWLRQHQGHU3KRWRO\VHSURGXNWHZXUGHQ GDKHUPLW+LOIH HLQHV&KH








  PROHNXODUHU.DQDOXQGHWZD¼ 
  V 
 
UDGLNDOLVFKHU.DQDO%HLHLQHU%HVWUDKOXQJVGDXHUYRQPD[LPDOVHUJLEWVLFKGDUDXVHLQHPD
[LPDOH $EQDKPH GHV 0LVFKXQJVYHUKlOWQLVVHV YRQ )RUPDOGHK\G XP  hEHU GHQ JHVDPWHQ








'LH 3KRWRO\VHIUHTXHQ]EHVWLPPXQJ QDFK *OHLFKXQJHQ± VHW]W YRUDXV GDVV GLH $XVEHXWHQ
YRQ.RKOHQPRQR[LGXQG:DVVHUVWRIINRUUHNWGXUFKGLHSULPlUHQ3KRWRO\VHVFKULWWH 55
]X]JOLFKGHUYROOVWlQGLJHQ8PVHW]XQJGHU)RUP\OUDGLNDOH]X.RKOHQPRQR[LG5EHVFKULHEHQ
ZHUGHQ'LH KRKH5HDNWLYLWlW GHU+\GURSHUR[LUDGLNDOH+2   GLH LQ JOHLFKHP0DHZLH.RKOHQ
PRQR[LGXQG:DVVHUVWRIIQDFKGHQ5HDNWLRQHQ5XQG5JHELOGHWZHUGHQHUIRUGHUQMHGRFK









URKUUHDNWRU LQ HUVWHU 1lKHUXQJ ZLH GLH &KHPLH HLQHV JOHLFKDUWLJHQ /XIWSDNHWV LQ HLQHP .DVWHQ
YHUKlOW$OV%HUHFKQXQJVJUXQGODJHGLHQWHQGLHYRQ'H0RUHHWDOXQG$WNLQVRQHWDO
]XU0RGHOOLHUXQJ GHU DWPRVSKlULVFKHQ &KHPLH HPSIRKOHQHQ 5HDNWLRQHQ XQG *HVFKZLQGLJNHLWV
NRQVWDQWHQ$OOHEHQ|WLJWHQ3KRWRO\VHIUHTXHQ]HQZXUGHQQDFK5|WKDXV/LWHUDWXUZHUWHQGHU
4XDQWHQDXVEHXWHQ XQG $EVRUSWLRQVVSHNWUHQ PLW HLQHU PRGHOOLHUWHQ DNWLQLVFKHQ 6WUDKOXQJVIOXVV
GLFKWH EHL 6RQQHQK|FKVWVWDQG LQPLWWOHUHQ %UHLWHQ ]X 6RPPHUDQIDQJ DEJHVFKlW]W ,P$QKDQJ&


























*OHLFKXQJHQELVEHUHFKQHWHQ3KRWRO\VHIUHTXHQ]HQ-  -  XQG-  XPZREHLGLH8QJH
QDXLJNHLWHQGHU*HVFKZLQGLJNHLWVNRQVWDQWHQHLQH6FKZDQNXQJVEUHLWHYRQELV]XODV












+&+2   
&2   




0LW DEQHKPHQGHU DNWLQLVFKHU 6WUDKOXQJVIOXVVGLFKWH RGHU EHL DEQHKPHQGHP0LVFKXQJVYHUKlOWQLV





YHUOXVWHVZLUG GXUFK GLH%LOGXQJ YRQ+\GUR[\PHWK\OSHUR[LUDGLNDOHQ+2&+  2   LQLWLLHUW GLHPLW
GHQ (GXNWHQ )RUPDOGHK\G XQG +\GURSHUR[LUDGLNDO LP *OHLFKJHZLFKW VWHKHQ 5 5
+\GUR[\PHWK\OSHUR[LUDGLNDOH UHDJLHUHQPLW+\GURSHUR[LUDGLNDOHQ 5PLW VLFKVHOEVW 5
5XQGPLW/XIWVDXHUVWRIIXQWHU5FNELOGXQJHLQHV+\GURSHUR[LUDGLNDOV5(LQHQhEHU
EOLFNEHUGLHZLFKWLJVWHQ)ROJHUHDNWLRQHQJLEW$EELOGXQJ'LH(QGSURGXNWHGHU)RUPDOGHK\G
YHUEUDXFKHQGHQ )ROJHUHDNWLRQHQ VLQG $PHLVHQVlXUH +&22+ XQG +\GUR[\PHWK\OSHUR[LG
+2&+  22+GLHQDFKGHP(QGHGHU%HVWUDKOXQJLQlKQOLFKHQ0LVFKXQJVYHUKlOWQLVVHQYRUOLHJHQ
ZLH:DVVHUVWRIIXQG.RKOHQPRQR[LG
+&+2 +2 +2&+ 22+    N ¼ 
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7DEHOOH DQJHJHEHQHQ 5DQGEHGLQJXQJHQ QDFK (QGH GHV 0RGHOOODXIV 6HOEVWUHDNWLRQHQ VLQG PLW HLQHP
NOHLQHQ'UHLHFNDP$QIDQJHLQHV5HDNWLRQVSIHLOVJHNHQQ]HLFKQHWVLHKH]%5HDNWLRQVSIHLO]X:DVVHUVWRIISHU















$EVRUSWLRQVPHVVXQJHQ LQ HLQHU .YHWWH XQWHUVXFKW GLH DEZHFKVHOQG PLW V\QWKHWLVFKHU
/XIWXQGPLW)RUPDOGHK\GDQJHUHLFKHUWHUV\QWKHWLVFKHU/XIWSSPEHIOOWZXUGH,P








































GLH JHULQJHUH 6WUDKOXQJVPHQJH LP ,QQHUHQ GHV 5RKUHV HLQH NOHLQHUH *HVDPWSKRWRO\VHIUHTXHQ]
KHUUVFKWDOVDXHUKDOEGHV5RKUHV'DGLH6WUDKOXQJVYHUWHLOXQJXQWHUUHDOHQ%HGLQJXQJHQQXUDQ
QlKHUQGKRPRJHQ LVW EOHLEW DXFKQDFKHLQHU.RUUHNWXUGLHVHU$EVFKZlFKXQJHLQHV\VWHPDWLVFKH
XQG VWDWLVWLVFKH8QVLFKHUKHLW GHU 6WUDKOXQJVGLFKWH LP5HDNWRU YRQ 'LH%HVWLPPXQJ GHU
3KRWRO\VHIUHTXHQ]HQ-  XQG- LVWGDKHUPLWHLQHUV\VWHPDWLVFKHQXQGVWDWLVWLVFKHQ8QVLFKHUKHLWYRQ
GXUFKGLH.RUUHNWXUGHU$EVFKZlFKXQJGHU6WUDKOXQJVGLFKWHEHKDIWHW
'LH$EVRUSWLRQ YRQ 6WUDKOXQJ GXUFK LP 5HDNWRU EHILQGOLFKHV )RUPDOGHK\GZXUGH HEHQIDOOV PLW
+LOIH GHV LQ$QKDQJ'EHVFKULHEHQHQ0RGHOOV XQWHUVXFKW(LQ(LQIOXVV GHU6WUDKOXQJVDEVRUSWLRQ
DXI GLH DNWLQLVFKH 6WUDKOXQJVIOXVVGLFKWH LP5HDNWRU NRQQWH HUVW EHL0LVFKXQJVYHUKlOWQLVVHQ YRQ
EHUSSP)RUPDOGHK\GQDFKJHZLHVHQZHUGHQ2EZRKOGLH0RGHOOHUJHEQLVVHPLWHLQHU8QVL








WHQ NQVWOLFKHQ+RUL]RQW DXI GHQREHUHQ+DOEUDXP pVU EHJUHQ]W XPGLH0HVVHUJHEQLVVHPLW
GHQ'DWHQ GHV 6SHNWUDOUDGLRPHWHUV YHUJOHLFKHQ ]X N|QQHQ GHVVHQ 6WUDKOXQJVPHVVNRSI HEHQIDOOV
DXIHLQHVROFKH&KDUDNWHULVWLNHLQJHVWHOOWLVW'HUUHDOH6WUDKOXQJVHPSIlQJHUGHVFKHPLVFKHQ$NWL
QRPHWHUV]HLJWDOOHUGLQJV$EZHLFKXQJHQYRP9HUKDOWHQHLQHV LGHDOHQ6WUDKOXQJVHPSIlQJHUVGHU






























EHWUlJW VRQGHUQ DXV IHKOHQGHQ0HKUIDFKUHIOH[LRQHQ LP ,QQHUHQ GHV 5RKUHV DXIJUXQG VHLQHU EH
JUHQ]WHQ/lQJHVLHKH$QKDQJ''DGXUFKVLQGQLFKWQXUGLH6WUDKOHQEHWURIIHQGLHVLFKHQWODQJ
GHU0LWWHODFKVHGHV5RKUHVEHZHJHQVRQGHUQDXFK6WUDKOHQGLHPLWHLQHPPRGHUDWHQ(LQIDOOVZLQ













GHV HEHQIDOOVZRONHQORVHQ  EHL GHP GDV5RKU QXU LQ1RUG±6G5LFKWXQJ RULHQWLHUW
EHWULHEHQZXUGH]HLJWNHLQHQ(LQIOXVVGHU2ULHQWLHUXQJGHV5RKUHVDXIGLH0LVFKXQJVYHUKlOWQLVVH
YRQ:DVVHUVWRII RGHU .RKOHQPRQR[LG (LQH GHWDLOOLHUWH %HVFKUHLEXQJ GHV 9HUVXFKV LVW LP $Q
KDQJ,]XILQGHQ
8QVLFKHUKHLWHQGHU0HVVJU|HQ
'LH8QVLFKHUKHLWHQ GHU%HVWLPPXQJHQ YRQ)RUPDOGHK\G.RKOHQPRQR[LG:DVVHUVWRII XQG GHU
%HVWUDKOXQJVGDXHUZLUNHQVLFKDXIGLH%HVWLPPXQJGHU3KRWRO\VHIUHTXHQ]HQ LQXQWHUVFKLHGOLFKHU
:HLVH DXV'LH8QVLFKHUKHLWHQ LQGHU%HVWUDKOXQJVGDXHU XQG GHU%HVWLPPXQJYRQ)RUPDOGHK\G






















'LH VWDWLVWLVFKH 8QVLFKHUKHLW EHWUlJW PLQGHVWHQV MHGRFK SSE 'LHVH 8QVLFKHUKHLWHQ
JHKHQMHQDFK+|KHGHU0LVFKXQJVYHUKlOWQLVVHLQGLH*OHLFKXQJHQXQGHLQDXVGHQHQVLFK
GLH3KRWRO\VHIUHTXHQ]HQ-  XQG-  EHUHFKQHQ
$E]LHKHQGHU1DFKWEOLQGZHUWH




0HVVZHUWHQ GLH QDFK GHP (QGH GHU $EHQGGlPPHUXQJ ELV 0LWWHUQDFKW DXIJHQRPPHQ ZXUGHQ
ZXUGH HLQ DEHQGOLFKHU0LWWHOZHUW HUUHFKQHW $XV GLHVHQPLWWOHUHQ Ä1DFKWEOLQGZHUWHQ³ YRQ.RK
OHQPRQR[LGXQG:DVVHUVWRIIZXUGHQIUMHGHQ=HLWSXQNWGHVEHWUHIIHQGHQ7DJHV%OLQGZHUWHGXUFK
OLQHDUH,QWHUSRODWLRQHUPLWWHOW-HGH%HVWLPPXQJGHV0LVFKXQJVYHUKlOWQLVVHVYRQ:DVVHUVWRIIRGHU
.RKOHQPRQR[LG GLH DP 7DJH GXUFKJHIKUW ZXUGH EHVWHKW GDKHU DXV GHP ]X GLHVHP =HLWSXQNW
HUPLWWHOWHQ0HVVZHUWDE]JOLFKHLQHVLQWHUSROLHUWHQPLWWOHUHQ%OLQGZHUWHV-HGHU1DFKWEOLQGZHUWLVW
HLQ0LWWHODXVPLQGHVWHQV]Z|OI0HVVZHUWHQGLHVWDWLVWLVFKH8QVLFKHUKHLWGHU%OLQGZHUWHEHWUlJW
SSE IU :DVVHUVWRII XQG SSE IU .RKOHQPRQR[LG 'LH V\VWHPDWLVFKH 8QVLFKHUKHLW GHU
%OLQGZHUWH HQWVSULFKW GHU V\VWHPDWLVFKHQ 8QVLFKHUKHLW GHU 0HVVZHUWH YRQ .RKOHQPRQR[LG XQG
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'DV9HU]ZHLJXQJVYHUKlOWQLVKlQJWQLFKWZLHGLHHLQ]HOQHQ*U|HQYRP0LVFKXQJVYHUKlOWQLVYRQ
























)RUPDOGHK\GEHVWLPPXQJ        
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WHPDWLVFKH8QVLFKHUKHLWYRQ- 9 -8 XQG- : YRQEHLHLQHUPLWWOHUHQVWDWLVWLVFKHQ8QVL
FKHUKHLWYRQ
 'LH5HDNWLRQHQ LP5HDNWRU EHZLUNHQ HLQH9HUlQGHUXQJGHV0LVFKXQJVYHUKlOWQLVVHV YRQ
)RUPDOGHK\G ZlKUHQG GHU %HVWUDKOXQJ (V EOHLEW QLFKW NRQVWDQW ZLH HV LQ GHQ *OHL
FKXQJXQGDQJHQRPPHQZLUG'LH.RUUHNWXUGLHVHV(IIHNWVHUK|KWGLHV\VWHPDWL




WHQGHU3KRWRO\VHIUHTXHQ]HQ- 9  -8 XQG- : YRQELV MHQDFKDNWLQLVFKHU6WUDKOXQJV
IOXVVGLFKWH 'LH VWDWLVWLVFKHQ 8QVLFKHUKHLWHQ EHODXIHQ VLFK DXI  $XI GLH *HQDXLJNHLW GHV
9HU]ZHLJXQJVYHUKlOWQLVVHVZLUNHQVLFKGLH8QJHQDXLJNHLWHQGHU$QQDKPHQQLFKWDXV
=X% 8QJHQDXLJNHLWHQLQGHQ0HVVJU|HQGHU%HVWLPPXQJVJOHLFKXQJHQ
 'LH8QVLFKHUKHLWGHU%HVWUDKOXQJVGDXHUZLUNWVLFKDXIGLHGUHL3KRWRO\VHIUHTXHQ]HQ-9 - 8 





TXHQ]HQ-9 - 8 XQG-: DXV'HU%HLWUDJ]XUV\VWHPDWLVFKHQ8QVLFKHUKHLWEHWUlJWGHU
]XUVWDWLVWLVFKHQ8QVLFKHUKHLWGHU3KRWRO\VHIUHTXHQ]HQ
 'LH8QVLFKHUKHLWHQGHU%HVWLPPXQJYRQ:DVVHUVWRIIXQG.RKOHQPRQR[LGZLUNHQVLFKDXI
GLHGUHL3KRWRO\VHIUHTXHQ]HQ- 9 - 8 XQG- : DXV6LHEHVWLPPHQGHUHQUHODWLYHV\VWHPDWLVFKH
XQG VWDWLVWLVFKH 8QVLFKHUKHLWHQ PLW $QGHUV DOV GLH %HVWUDKOXQJVGDXHU RGHU GDV
0LVFKXQJVYHUKlOWQLV YRQ )RUPDOGHK\G IJW GLH %HVWLPPXQJ YRQ:DVVHUVWRII XQG .RK
OHQPRQR[LG GHQ 3KRWRO\VHIUHTXHQ]HQ ]XVlW]OLFK DEVROXWH 0LQGHVWXQVLFKHUKHLWHQ KLQ]X
'HU *UXQG GDIU LVW GDVV 0LVFKXQJVYHUKlOWQLVVH YRQ .RKOHQPRQR[LG XQG :DVVHUVWRII
EHUGHQJHVDPWHQ0HVVEHUHLFKGHV*DVDQDO\VDWRUVDXIWUHWHQ'DPLWODVVHQVLFKGHUHQ8Q
VLFKHUKHLWHQ QLFKWPLW HLQHU HLQ]LJHQ UHODWLYHQ )HKOHUDQJDEH EHVFKUHLEHQ'LH1DFKZHLV
JUHQ]HQYRQ.RKOHQPRQR[LGXQG:DVVHUVWRIIVWHOOHQGLHVWDWLVWLVFKHQDEVROXWHQ0LQGHVW
XQVLFKHUKHLWHQ GDU GLH VLFK DXI GLH HQWVSUHFKHQGHQ3KRWRO\VHIUHTXHQ]HQEHUWUDJHQ'LH
V\VWHPDWLVFKHQ DEVROXWHQ0LQGHVWXQVLFKHUKHLWHQ GHU0HKUSXQNWNDOLEUDWLRQHQ GHV 5HGXN
WLRQVJDVDQDO\VDWRUVEHUWUDJHQVLFKDOVVROFKHHEHQIDOOVDXIGLHHQWVSUHFKHQGHQ3KRWRO\VH
IUHTXHQ]HQ'LHV\VWHPDWLVFKH8QVLFKHUKHLWGHU%HVWLPPXQJYRQ:DVVHUVWRIIEHWUlJWVRPLW
 ELV  PLQGHVWHQV MHGRFK SSE 'LH VWDWLVWLVFKH 8QVLFKHUKHLW EHWUlJW
 PLQGHVWHQV MHGRFK SSE 'LH VWDWLVWLVFKH 0LQGHVWXQVLFKHUKHLW GHU :DVVHU




SSE IU:DVVHUVWRII EHGHXWHW 'LH V\VWHPDWLVFKH 8QVLFKHUKHLW GHU%HVWLPPXQJ YRQ
.RKOHQPRQR[LG EHWUlJW ELVPLQGHVWHQV MHGRFKSSE'LH VWDWLVWLVFKH
8QVLFKHUKHLWEHWUlJWPLQGHVWHQVMHGRFKSSE'LHVWDWLVWLVFKH8QVLFKHUKHLWGHU




8QVLFKHUKHLW GHU :DVVHUVWRIIEHVWLPPXQJ EHL HLQHU PLWWOHUHQ %HVWUDKOXQJVGDXHU YRQ V XQG
HLQHPPLWWOHUHQ0LVFKXQJVYHUKlOWQLVYRQSSP)RUPDOGHK\GELV'DUDXVHUJLEW
VLFKQDFK*OHLFKXQJHLQHV\VWHPDWLVFKH0LQGHVWXQVLFKHUKHLWIU-8 YRQLP0LWWHOÂ AQ V AC 
8QWHUJOHLFKHQ%HGLQJXQJHQHUJLEW VLFK HLQH UHODWLYH VWDWLVWLVFKH8QVLFKHUKHLW IU - 8  YRQ





*OHLFKXQJHLQHV\VWHPDWLVFKH0LQGHVWXQVLFKHUKHLWIU-9 YRQLP0LWWHOÂ AQ V AC 8QWHUJOHL
FKHQ%HGLQJXQJHQ HUJLEW VLFK HLQH UHODWLYH VWDWLVWLVFKH8QVLFKHUKHLW IU - 9 YRQ XQG QDFK
*OHLFKXQJHLQHPLWWOHUHVWDWLVWLVFKH0LQGHVWXQVLFKHUKHLWIU- 9 YRQÂ A Q V AC DXVGHUVWDWLVWL
VFKHQ8QVLFKHUKHLWGHU.RKOHQPRQR[LGEHVWLPPXQJ
'LH8QVLFKHUKHLWYRQ- S KlQJWYRQGHP9HU]ZHLJXQJVYHUKlOWQLVGHU3KRWRO\VHYRQ)RUPDOGHK\G
DE-HJU|HU- 8  LP9HUJOHLFK]X- 9 ZLUGGHVWRNOHLQHUZLUGQDFK*OHLFKXQJGHUUHVXOWLHUHQGH





DQZlFKVW 'LH 8QVLFKHUKHLW GHU 3KRWRO\VHIUHTXHQ] GHV UDGLNDOLVFKHQ .DQDOV -:  ZXUGH GDKHU IU
GLHVHEHLGHQ(FNZHUWHEHUHFKQHW VLHKH)HKOHUEHUHFKQXQJ LQ$QKDQJ(*OHLFKXQJ(%HLHL
QHP 9HU]ZHLJXQJVYHUKlOWQLV YRQ  HUJLEW VLFK HLQH UHODWLYH V\VWHPDWLVFKH 8QVLFKHUKHLW YRQ
ELVIU-: %HLHLQHP9HU]ZHLJXQJVYHUKlOWQLVYRQHUJLEWVLFKHLQHUHODWLYHV\VWH
PDWLVFKH8QVLFKHUKHLWYRQELV'LHV\VWHPDWLVFKH0LQGHVWXQVLFKHUKHLWYRQ- : LVWGLH
6XPPHGHUEHLGHQV\VWHPDWLVFKHQ0LQGHVWXQVLFKHUKHLWHQYRQ-9 XQG- 8 GD-: GLH'LIIHUHQ]YRQ- 9 
XQG -8  LVW *OHLFKXQJ 'LH V\VWHPDWLVFKH 0LQGHVWXQVLFKHUKHLW YRQ - :  EHWUlJW GDPLW
Â A B V AC 'LH6XPPHGHUPLWWOHUHQVWDWLVWLVFKHQ0LQGHVWXQVLFKHUKHLWHQYRQ- 9 XQG-8 HUJLEWDXV
GHP JOHLFKHQ *UXQG GLH PLWWOHUH VWDWLVWLVFKH 0LQGHVWXQVLFKHUKHLW YRQ - :  PLW HLQHP :HUW YRQ
Â A B V AC 'LHUHODWLYHVWDWLVWLVFKH8QVLFKHUKHLWYRQ-: EHWUlJWEHLHLQHP9HU]ZHLJXQJV
YHUKlOWQLVYRQXQGEHLHLQHP9HU]ZHLJXQJVYHUKlOWQLVYRQ
'LH8QVLFKHUKHLWGHV9HU]ZHLJXQJVYHUKlOWQLVVHV- S - P KlQJWYRQVHLQHP:HUWDE'LH8QVLFKHU
KHLW GHV9HU]ZHLJXQJVYHUKlOWQLVVHVZXUGH IU GLH:HUWH  XQG  EHUHFKQHW VLHKH )HKOHUEH
UHFKQXQJ LQ$QKDQJ(*OHLFKXQJ(%HL HLQHP9HU]ZHLJXQJVYHUKlOWQLV YRQ  HUJLEW VLFK
HLQHUHODWLYHV\VWHPDWLVFKH8QVLFKHUKHLWYRQELV%HLHLQHP9HU]ZHLJXQJVYHUKlOWQLV




























































































:HOOHQOlQJHQEHUHLFKHV VWDWWILQGHQ'LH$XIQDKPH HLQHV 6SHNWUXPV EHDQVSUXFKWH HWZD V'DV




0LW HLQHU 6WUHXOLFKWXQWHUGUFNXQJ YRQ DFKW'HNDGHQ LP'RSSHOPRQRFKURPDWRU NDQQ GLH DNWLQL









4XHFNVLOEHU1LHGHUGUXFNODPSH XQG NDQQ PLW GHQ :HOOHQOlQJHQSRVLWLRQHQ GHU )UDXQKRIHU
6WUXNWXUHQGHV6RQQHQOLFKWHV GLH LQ MHGHPDXIJHQRPPHQHQ6SHNWUXPYRUKDQGHQ VLQGEHUSUIW
ZHUGHQ 'LH 0HVVXQJHQ GHV 6SHNWUDOUDGLRPHWHUV EHVLW]HQ HLQH :HOOHQOlQJHQJHQDXLJNHLW YRQ









JHHLFKWHQ /LFKWTXHOOHQ EHWUlJW QXU HWZD 6WXQGHQ 8P GLHVH VHKU WHXUHQ 3ULPlUVWDQGDUGV ]X
VFKRQHQZXUGHQ IQI QLFKW ]HUWLIL]LHUWH /DPSHQPLW GHQ 3ULPlUVWDQGDUGV DEVROXW NDOLEULHUWPLW
GHQHQGLH(PSILQGOLFKNHLWGHV6SHNWUDOUDGLRPHWHUVURXWLQHPlLJEHUSUIWZXUGH'LHVHDOV7UDQV
IHUVWDQGDUGV EH]HLFKQHWHQ /DPSHQ ]HLJWHQ HLQH$EZHLFKXQJ XQWHUHLQDQGHU YRQ s 'LH
.DOLEUDWLRQPLWGHQ7UDQVIHUVWDQGDUGVZXUGHEHUGHQJHVDPWHQ=HLWUDXPGHU0HVVXQJHQLQ]ZHL




VLFKGLH(PSILQGOLFKNHLW ]ZLVFKHQ GHQHLQ]HOQHQ.DOLEUDWLRQHQQXU XP1DFK HLQHU=HUOH




/|VHQ GHU$QWHLO GHV /LFKWHV GHU LQ GHQ/LFKWOHLWHU EHUJHKW XQGZHLWHUWUDQVSRUWLHUWZLUG9RP




0LW GHP 6SHNWUDOUDGLRPHWHU ZXUGHQ ]HLWOLFK XQG VSHNWUDO DXIJHO|VWH DNWLQLVFKH 6WUDKOXQJVIOXVV
GLFKWHQ) O lGHUREHUHQ+HPLVSKlUHDXIJH]HLFKQHW'LH6SHNWUHQlKQHOQGHQHQDXV$EELOGXQJ
XQGEHVLW]HQHLQH:HOOHQOlQJHQDXIO|VXQJYRQQP0LW+LOIHGLHVHU6WUDKOXQJVIOVVHODVVHQVLFK
IU HLQH3KRWRGLVVR]LDWLRQVUHDNWLRQ MHGHU]HLW3KRWRO\VHIUHTXHQ]HQ-QDFK*OHLFKXQJ IUGLHVH
=HLWUlXPHEHUHFKQHQZHQQPDQGLH4XDQWHQDXVEHXWHflXQGGHQ$EVRUSWLRQVTXHUVFKQLWWsl







XQG0RRUWJDW DQJHJHEHQH7HPSHUDWXUDEKlQJLJNHLW GHV$EVRUSWLRQVTXHUVFKQLWWVZXUGH GDKHU EHL
GHU %HUHFKQXQJ GHU 3KRWRO\VHIUHTXHQ]HQ DXV GHQ VSHNWUDOUDGLRPHWULVFK EHVWLPPWHQ DNWLQLVFKHQ
6WUDKOXQJVIOVVHQ PLW EHUFNVLFKWLJW 'LH 3KRWRO\VH YRQ )RUPDOGHK\G HUIROJW DXI ]ZHL:HJHQ
GHPUDGLNDOLVFKHQXQGGHPPROHNXODUHQ.DQDOVLHKH5XQG5GDKHUZXUGHQQHEHQGHP
$EVRUSWLRQVTXHUVFKQLWW YRQ )RUPDOGHK\G VLHKH $EELOGXQJ ]ZHL XQWHUVFKLHGOLFKH 4XDQWHQ
DXVEHXWHQ]XU%HUHFKQXQJGHU3KRWRO\VHIUHTXHQ]HQ- 8 XQG- : LQ*OHLFKXQJHLQJHVHW]WQlPOLFK
f :  XQG f 8  VLHKH $EELOGXQJ (V ZXUGHQ GLH YRQ 'H0RUHHWDO HPSIRKOHQHQ 9HUOlXIH GHU
4XDQWHQDXVEHXWHQ IU GLH %HUHFKQXQJ YHUZHQGHW VLHKH $EELOGXQJ 'DUDXV UHVXOWLHUWHQ GLH
VSHNWUDOUDGLRPHWULVFKEHVWLPPWHQ3KRWRO\VHIUHTXHQ]HQ-: XQG- 8 'LH*HVDPWSKRWRO\VHIUHTXHQ]- 9 
ZXUGHGXUFK$GGLWLRQGHUEHLGHQ3KRWRO\VHIUHTXHQ]HQHUKDOWHQ
,Q 7DEHOOH ZHUGHQ GLH 8QVLFKHUKHLWHQ GHU 0HVVXQJ GHU VSHNWUDOHQ DNWLQLVFKHQ 6WUDKOXQJV
IOXVVGLFKWH DXIJHIKUW +RI]XPDKDXVHWDO 'LH V\VWHPDWLVFKH 8QVLFKHUKHLW GHV YRQ0HO
OHUXQG0RRUWJDW EHVWLPPWHQ $EVRUSWLRQVTXHUVFKQLWWV EHWUlJW  GLH ]XU %HVWLPPXQJ
GHU3KRWRO\VHIUHTXHQ]HQYHUZHQGHWH'DWHQVDW]YRQ&DQWUHOOHWDOZXUGHRKQH$QJDEHHLQHU
8QVLFKHUKHLW SXEOL]LHUW'LH8QVLFKHUKHLW GHU HLQ]HOQHQ4XDQWHQDXVEHXWHQ OlVVW VLFK QLFKW JHQDX
TXDQWLIL]LHUHQ GD GHUHQ0HVVXQJHQ ]X LQNRQVLVWHQW VLQG 'DV 9HUKlOWQLV GHU 4XDQWHQDXVEHXWHQ
]XHLQDQGHULVWPLWHLQHU8QVLFKHUKHLWYRQELV]XEHKDIWHW'LH/DJHQGHU)ODQNHQGHU4XDQ
WHQDXVEHXWHQDXIGHU:HOOHQOlQJHQVNDODN|QQHQDXIHWZDQPJHQDXDQJHJHEHQZHUGHQ'LH8Q
VLFKHUKHLWHQ LQ GHQ4XDQWHQDXVEHXWHQ XQG GHP$EVRUSWLRQVTXHUVFKQLWWZLUNHQ VLFK V\VWHPDWLVFK
DXIGLH VSHNWUDOUDGLRPHWULVFKEHVWLPPWHQ3KRWRO\VHIUHTXHQ]HQDXV'LHVH8QVLFKHUKHLWHQZHUGHQ
EHLGHP9HUJOHLFKGHUVSHNWUDOUDGLRPHWULVFKEHVWLPPWHQ3KRWRO\VHIUHTXHQ]HQPLWGHQ0HVVXQJHQ







IUHTXHQ]HQ- T - U XQG- V IU)RUPDOGHK\G






 V\VW VWDW V\VW VWDW
$EVROXWVWDQGDUG%HVWUDKOXQJVVWlUNH @     
5HSURGX]LHUEDUNHLW7UDQVIHUVWDQGDUGV >     
6WDELOLWlWGHUVSHNWUDOHQ(PSILQGOLFKNHLW @     
RSWLVFKHV(LQODVVV\VWHP @     
VSHNWUDOH$XIO|VXQJ @     
:HOOHQOlQJHQJHQDXLJNHLW @   QP  











UDWXUGDWHQ YHUJOLFKHQ 'LH 8QWHUVFKLHGH GHU 0HPHWKRGHQ ZHUGHQ KHUDXVJHDUEHLWHW XQG LQ GHU
'LVNXVVLRQLQ.DSLWHOIQIQlKHUXQWHUVXFKW
 2UWGHU0HVVXQJHQ
'LH0HVVXQJHQPLW GHP FKHPLVFKHQ$NWLQRPHWHU XQG GHP6SHNWUDOUDGLRPHWHUZXUGHQ DXI GHP
'DFK GHV ,QVWLWXWHV IU DWPRVSKlULVFKH &KHPLH ,&* LP )RUVFKXQJV]HQWUXP -OLFK GXUFKJH
IKUW(VOLHJWDXI¶Q|UGOLFKHU%UHLWHXQG¶|VWOLFKHU/lQJHPEHU0HHUHVK|KH'LH
+RUL]RQWOLQLHZXUGH GXUFK%DXPEHVWlQGH LQ FD P(QWIHUQXQJ YRP*HElXGH DEJHGHFNW ,P
6GZHVWHQZXUGHQDXI HLQHU%UHLWHYRQ HWZDGHV+LPPHOVYRQGHP*HElXGHGHV ,&*
DEJHGHFNWVLHKH$EELOGXQJ'DGLH6WUDKOXQJVVHQVRUHQGHVFKHPLVFKHQ$NWLQRPHWHUVXQGGHV

















































































VWHOOW IU GLH VRZRKO0HVVGDWHQ GHV FKHPLVFKHQ$NWLQRPHWHUV DOV DXFK GHV 6SHNWUDOUDGLRPHWHUV
YRUOLHJHQ'LH0HVVXQJHQEHJDQQHQDPXQGHQGHWHQDP-HGH5HLKH]HLJW
VLHEHQ DXIHLQDQGHUIROJHQGH 7DJH EHJLQQHQGPLW GHP DXI GHU OLQNHQ 6HLWH DQJHJHEHQHQ'DWXP
5HSDUDWXUDUEHLWHQDPFKHPLVFKHQ$NWLQRPHWHURGHUDP6SHNWUDOUDGLRPHWHUVLQGIUGLH/FNHQLQ
GHQ0HVVXQJHQYHUDQWZRUWOLFK$QGHU)RUPGHU7DJHVJlQJH LVW ]X HUNHQQHQGDVVGHUEHUZLH






$EE 6WU|PXQJVURKUUHDNWRU GHV FKHPLVFKHQ $NWLQRPH
WHUVPLWNQVWOLFKHP+RUL]RQW'DKLQWHULVWGHU6WUDKOXQJVVHQ









































































































GDUJHVWHOOW ZREHL GLH 6DWHOOLWHQGDWHQ GHU $UEHLW YRQ 0F3HWHUV HQWVWDPPHQ %HJLQQ XQG
(QGHGHU0HVVNDPSDJQHVLQGGXUFKVHQNUHFKWH/LQLHQJHNHQQ]HLFKQHW,P0LWWHOILHOGLH2]RQVlX
OHQGLFKWHZlKUHQG GHU0HVVNDPSDJQH VWHWLJ YRQ HWZD '8DXI HWZD '8 DE'LH UHODWLY
UXKLJH$EQDKPHGHU2]RQVlXOHQGLFKWHEHUGLHVHQ=HLWUDXPZXUGHLP$SULOXQG-XQLGXUFKSO|W]






































O\VHIUHTXHQ]HQ GLHPLWWHOV 6SHNWUDOUDGLRPHWULH EHVWLPPWZRUGHQ VLQG UHFKWH %LOGKlOIWH 'LHVH
'DWHQZHUGHQLQ.DSLWHOQlKHUEHVFKULHEHQ





























































$EE 7\SLVFKH7DJHVJlQJHGHU3KRWRO\VHIUHTXHQ]HQEHVWLPPWPLW GHPFKHPLVFKHQ$NWLQRPHWHU &$













































































6RQQHQDXIJDQJ 87 ELV ]XP 6RQQHQK|FKVWVWDQG 87 VWHWLJ YRQ1XOO ELV ]X HLQHP
0D[LPDOZHUW DQ XQG VDQNHQ LQ GHU JOHLFKHQ:HLVH ELV 6RQQHQXQWHUJDQJ 87ZLHGHU DXI
1XOODE'LH*HVDPWSKRWRO\VHIUHTXHQ]-p VWLHJDQGLHVHP7DJELVDXI¼ qr V qs DQGLH3KRWRO\VH
IUHTXHQ] -t  GHVPROHNXODUHQ.DQDOV HUUHLFKWH ¼ q r V qs  'LH 3KRWRO\VHIUHTXHQ] - u  GHV UDGLNDOL
VFKHQ.DQDOVHUUHLFKWH¼ qr V qs 'LH3Ul]LVLRQGHU0HVVXQJHQVWLPPWLQHWZDPLWGHQEHUHFKQH
WHQVWDWLVWLVFKHQ8QVLFKHUKHLWHQEHUHLQVLHKH7DEHOOH8PGLH0LWWDJV]HLWXQWHUOLHJHQ-p XQG
- t HLQHUVWDWLVWLVFKHQ6WUHXXQJYRQ¼ q v V qs -u YRQ¼ q v V qs s'LHREHUHUHFKWH*UDILN
GHU$EELOGXQJ]HLJWGHQ9HUODXIGHV6RQQHQ]HQLWZLQNHOVDQGLHVHP7DJGHU VLFKGXUFKHLQH










%HL YROOVWlQGLJHU %HGHFNXQJ GHV +LPPHOV NDQQ GLH DNWLQLVFKH 6WUDKOXQJVIOXVVGLFKWH VHKU VWDUN
DEVLQNHQZDVDPEHREDFKWHWZXUGH8PGLH0LWWDJV]HLW]RJHLQH*HZLWWHUIURQWEHU
GHP0HVVRUWDXIGLHGLH*HVDPWSKRWRO\VHIUHTXHQ]-p DXI¼ q w V qs DEJHVFKZlFKWKDW9HUJOLFKHQ
PLWGHP0D[LPDOZHUWGHU*HVDPWSKRWRO\VHIUHTXHQ]GHVVRQQLJHQYRQ¼ qr V qs EH
WUXJ- p DPXPGLH0LWWDJV]HLWZHQLJHUDOVGHV:HUWHVGHURKQH%HZ|ONXQJHUUHLFKW
ZRUGHQZlUH
9HU]ZHLJXQJVYHUKlOWQLV- x - y 
'LH4XDQWHQDXVEHXWHQGHUEHLGHQ.DQlOHEHVLW]HQQDFKGHQLP.DSLWHO]ZHLYRUJHVWHOOWHQ/DERU
PHVVXQJHQ XQWHUVFKLHGOLFKH:HOOHQOlQJHQDEKlQJLJNHLWHQ VLHKH $EELOGXQJ 'HU PROHNXODUH
.DQDOVROOWHGHPQDFKJHJHQEHUOlQJHUHQ:HOOHQOlQJHQVHQVLWLYHUVHLQDOVGHUUDGLNDOLVFKH.DQDO
'DV9HU]ZHLJXQJVYHUKlOWQLV-u - t  VROOWHGDKHUYRQGHU VSHNWUDOHQ=XVDPPHQVHW]XQJGHU DNWLQL
VFKHQ6WUDKOXQJVIOXVVGLFKWHDEKlQJHQGLHVLFKVWDUNPLWGHP6RQQHQ]HQLWZLQNHOlQGHUW'HU%H
Z|ONXQJVJUDG EHHLQIOXVVW GLH VSHNWUDOH =XVDPPHQVHW]XQJ GHU DNWLQLVFKHQ 6WUDKOXQJVIOXVVGLFKWH
GDJHJHQQXULQJHULQJHP0DHVLHKH.UDXVVRGDVVVLFKGHU%HGHFNXQJVJUDGGHV+LPPHOV
QLFKWDXIGDV9HU]ZHLJXQJVYHUKlOWQLVDXVZLUNHQVROOWH
'LH7DJHVJlQJHGHU9HU]ZHLJXQJVYHUKlOWQLVVH- z - { VLQGLQGHU$EELOGXQJGDUJHVWHOOW1DFK












UH3Ul]LVLRQ GHU3KRWRO\VHIUHTXHQ]PHVVZHUWH'LH UHODWLYH8QVLFKHUKHLW GHU3KRWRO\VHIUHTXHQ]HQ
ZLUGXPVRJU|HUMHNOHLQHUGHUHQ=DKOHQZHUWHZHUGHQVLHKH7DEHOOH'LH=DKOHQZHUWHGHU
3KRWRO\VHIUHTXHQ]HQZDUHQXPGLH0LWWDJV]HLWGHVVHKUYLHONOHLQHUDOVDP







































$EE7\SLVFKH7DJHVJlQJHGHV9HU]ZHLJXQJVYHUKlOWQLVVHV - d - e EHVWLPPWPLWGHPFKHPLVFKHQ$NWL






























































































































      
















QDQQWHQ 8QWHUWHLOXQJHQ ]HLJWH GLH *UXSSLHUXQJ QDFK GHU DNWLQLVFKHQ 6WUDKOXQJVIOXVVGLFKWH GLH
JU|WH$XIVSDOWXQJ LQ GHU$XIWUDJXQJ JHJHQ GHQ 6RQQHQ]HQLWZLQNHO 'LH0HVVZHUWHZXUGHQ LQ
VHFKVQDFKGHUDNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWHVRUWLHUWH*UXSSHQXQWHUWHLOW-HGHGLHVHU*UXSSHQ
ZXUGHDQVFKOLHHQGLQVLHEHQ6RQQHQ]HQLWZLQNHONODVVHQXQWHUWHLOW'LH0LWWHOZHUWHGHUHLQ]HOQHQ
6RQQHQ]HQLWZLQNHONODVVHQ VLQG LQ GHU XQWHUHQ *UDILN GHU $EELOGXQJ GDUJHVWHOOW 'LH MHZHLOV
VLHEHQ0LWWHOZHUWHHLQHU6WUDKOXQJVIOXVVGLFKWHJUXSSHVLQGGXUFK/LQLHQPLWHLQDQGHUYHUEXQGHQXQG
PLW HLQHP JHPHLQVDPHQ 6\PERO JHNHQQ]HLFKQHW 'LH 6WDQGDUGDEZHLFKXQJHQ GLHVHU0LWWHOZHUWH
VLQGlKQOLFK]XGHQLPREHUHQ7HLOGHU$EELOGXQJJH]HLJWHQ6WDQGDUGDEZHLFKXQJHQXQGZXU
GHQ DXV *UQGHQ GHU hEHUVLFKWOLFKNHLW KLHU QLFKW PLW HLQJH]HLFKQHW 'LH 8QWHUWHLOXQJ LQ 6WUDK
OXQJVIOXVVGLFKWHJUXSSHQPDFKWHLQHQGHXWOLFKHQ7UHQGVLFKWEDUZHQQGLHHUVWHXQGOHW]WH*UXSSH
DXHUDFKWJHODVVHQZHUGHQ'LHYLHUYHUEOLHEHQHQ6WUDKOXQJVIOXVVGLFKWHJUXSSHQ]HLJHQHLQHGHXW
OLFKH $EQDKPH GHV 9HU]ZHLJXQJVYHUKlOWQLVVHV PLW ]XQHKPHQGHP 6RQQHQ]HQLWZLQNHO DXFK EHL
=HQLWZLQNHOQNOHLQHUDOV%HWUDFKWHWPDQMHGRFKGDV9HUKDOWHQGHV9HU]ZHLJXQJVYHUKlOWQLVVHV
EHLHLQHPIHVWHQ6RQQHQ]HQLWZLQNHO]XP%HLVSLHOGDQQHUNHQQWPDQGDVVGDV9HU]ZHLJXQJV
YHUKlOWQLV PLW ]XQHKPHQGHU DNWLQLVFKHU 6WUDKOXQJVIOXVVGLFKWH DEQLPPW 'LH HUVWH XQG GLH OHW]WH
6WUDKOXQJVIOXVVGLFKWHJUXSSH-  65¼   V Ł XQG-  65¼  V Ł ZHLFKHQYRQ
GHP9HUKDOWHQGHUDQGHUHQ*UXSSHQDE
'DV PLW GHP FKHPLVFKHQ$NWLQRPHWHU EHVWLPPWH 9HU]ZHLJXQJVYHUKlOWQLV ZXUGH EHL NRQVWDQWHU
2]RQVlXOHQGLFKWHDOVRQLFKWDXVVFKOLHOLFKGXUFKGHQ6RQQHQ]HQLWZLQNHOEHHLQIOXVVWVRQGHUQ]X
VlW]OLFKQRFKGXUFKGLHDNWLQLVFKH6WUDKOXQJVIOXVVGLFKWHRGHUGXUFKHLQH9DULDEOHGLHHQJPLWGHU


















WHUV 'LH 3KRWRO\VHIUHTXHQ]-   GHV PROHNXODUHQ.DQDOV HUUHLFKWH DOOHUGLQJV QXU HLQHQ:HUW YRQ
¼  V Ł ZlKUHQGGLH3KRWRO\VHIUHTXHQ]- GHVUDGLNDOLVFKHQ.DQDOVPLW¼   V Ł IDVWGHQ:HUW
.DSLWHO
 
HUUHLFKH GHUPLW GHP FKHPLVFKHQ$NWLQRPHWHU IU -  EHVWLPPWZXUGH'LH*HVDPWSKRWRO\VHIUH
TXHQ]-  GLH VLFKDXVGHU6XPPH-  -  EHUHFKQHWH VWLHJDQGLHVHP7DJQXUELVDXIHLQHQ:HUW
YRQ ¼  V Ł  DQ'LH 3Ul]LVLRQ GHU0HVVXQJHQ LVW JU|HU DOV GLH LQ7DEHOOH DQJHJHEHQHQ
VWDWLVWLVFKHQ8QVLFKHUKHLWHQGLHVLFKDXIGHQJHVDPWHQ0HVV]HLWUDXPYRQYLHU0RQDWHQEH]LHKHQ
'LH8QVLFKHUKHLWHQ GHU7UDQVIHUVWDQGDUGV VLHKH.DSLWHOPDFKHQ HLQHQ*URWHLO GHU VWDWLVWL
VFKHQ8QVLFKHUKHLWHQGHU3KRWRO\VHIUHTXHQ]HQDXV'DGLH7UDQVIHUVWDQGDUGVQXUDOOH]ZHL:RFKHQ
]XU.DOLEUDWLRQ HLQJHVHW]WZXUGHQ LVW GLH8QVLFKHUKHLW GHU 6WUDKOXQJVNDOLEUDWLRQ DXI HLQHQ 7DJ
EH]RJHQV\VWHPDWLVFKHU1DWXU'DUEHUKLQDXVUHSUlVHQWLHUHQGLHDXIGHUUHFKWHQ6HLWHGHU$EELO
GXQJJH]HLJWHQ'DWHQ0LWWHOZHUWHEHU]ZHLELVGUHL0HVVXQJHQ'LH3KRWRO\VHIUHTXHQ]HQ- 
-  XQG-   LQGHUREHUHQUHFKWHQ*UDILNGHU$EELOGXQJXQWHUOLHJHQHLQHU6WUHXXQJYRQZHQLJHU
DOV¼   V Ł XPGLH0LWWDJV]HLW
'LHVFKQHOOHQbQGHUXQJHQLQGHUDNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWHEHLORFNHUHU%HZ|ONXQJIKUWH








IUHTXHQ]- DXI¼   V Ł VLHKHXQWHUHUHFKWH*UDILNGHU$EELOGXQJ9HUJOLFKHQPLWGHP0D[L





O\VHIUHTXHQ]HQZXUGH GLH VSHNWUDOH4XDQWHQDXVEHXWHHPSIHKOXQJ YRQ'H0RUHHWDO VLHKH
$EELOGXQJ YHUZHQGHW $QGHUV DOV GLH PLW GHP FKHPLVFKHQ $NWLQRPHWHU JHZRQQHQHQ 9HU
]ZHLJXQJVYHUKlOWQLVVHXQWHUOLHJHQGLHVSHNWUDOUDGLRPHWULVFKEHVWLPPWHQ9HU]ZHLJXQJVYHUKlOWQLVVH
NDXP HLQHU 6WUHXXQJ 6RJDU GLH:HUWH GHV  XQWHUH UHFKWH*UDILN GHU$EELOGXQJ
OLHJHQ YHUJOLFKHQ PLW GHQ 'DWHQ GHV FKHPLVFKHQ $NWLQRPHWHUV XQWHUH OLQNH *UDILN GHU $EELO
GXQJVHKUGLFKWEHLHLQDQGHU'LHVEHOHJWGDVVGLHVSHNWUDOH=XVDPPHQVHW]XQJGHUDNWLQLVFKHQ
6WUDKOXQJVIOXVVGLFKWHYRQGHU%HZ|ONXQJQXUJHULQJEHHLQIOXVVWZRUGHQLVW
8P GLH0LWWDJV]HLW GHV  XQG  REHUH XQGPLWWOHUH*UDILN GHU UHFKWHQ 6HLWH GHU
$EELOGXQJ EHWUXJ GDV 9HU]ZHLJXQJVYHUKlOWQLV HWZD  1DFK GHU VSHNWUDOUDGLRPHWULVFKHQ
0HWKRGHEHVWLPPWZDUGHUUDGLNDOLVFKH.DQDO]XP6RQQHQK|FKVWVWDQG]XHWZDDQGHU*H
VDPWSKRWRO\VH YRQ )RUPDOGHK\G EHWHLOLJW %HL 6RQQHQDXIJDQJ XQG 6RQQHQXQWHUJDQJ EHWUXJ GDV
9HU]ZHLJXQJVYHUKlOWQLV HWZD'DVPDFKW HLQHQ$QWHLO GHV UDGLNDOLVFKHQ.DQDOV DQGHU*H
VDPWSKRWRO\VH YRQ HWZD  DXV 'DV 9HU]ZHLJXQJVYHUKlOWQLV ]XP 6RQQHQK|FKVWVWDQG GHV
OLHJWPLWHWZDVXQWHUGHPYRPZRHVHLQHQ:HUWYRQHUUHLFKWH
'LHVHU 8QWHUVFKLHG EHUXKW DXI HLQHU %HHLQIOXVVXQJ GHU VSHNWUDOHQ =XVDPPHQVHW]XQJ GHU DNWLQL
VFKHQ 6WUDKOXQJVIOXVVGLFKWH GXUFK GLH XQJHZ|KQOLFK GLFKWH %HZ|ONXQJ 'LH 6WUHXXQJ GLH DP
]ZLVFKHQ8KUXQG8KUEHREDFKWHWZXUGHNDQQKLQJHJHQVRZRKOGXUFKHLQH


















QHGLH4XRWLHQWHQ- &$-  65- &$- 65XQG- &$-  65JHELOGHWGLHLP)ROJHQGHQDOV
4 4  XQG4  EH]HLFKQHWZHUGHQ
'LH .RUUHODWLRQHQ GHU 3KRWRO\VHIUHTXHQ]HQ GHU EHLGHQ 0HVVPHWKRGHQ VLQG LQ HUVWHU 1lKHUXQJ
OLQHDUVLHKH$EELOGXQJDOOHUGLQJVQLFKWDOOHVWHKHQLP9HUKlOWQLV'LH0HVVXQJGHU3KR
WRO\VHIUHTXHQ]HQ-  XQG-  PLWGHPFKHPLVFKHQ$NWLQRPHWHUHUJDEHQHWZDJU|HUH:HUWHDOV
QDFKGHUVSHNWUDOUDGLRPHWULVFKHQ0HWKRGHZDVNQDSSDXHUKDOEGHUs)HKOHUJUHQ]HQOLHJWVLHKH
7DEHOOHQXQG%HLQlKHUHU%HWUDFKWXQJVWHOOWPDQZHLWHUKLQIHVWGDVVGLH.RUUHODWLRQHQ
LQ GHQ XQWHUHQ  GHU 0HVVEHUHLFKH YRQ GHP DQVRQVWHQ OLQHDUHQ 9HUKDOWHQ DEZHLFKHQ 'LH
6WUHXXQJ LQ GHU .RUUHODWLRQVDXIWUDJXQJ GHU 3KRWRO\VHIUHTXHQ]EHVWLPPXQJHQ GHV UDGLNDOLVFKHQ
.DQDOV-  LVWGHXWOLFKJU|HUDOVLQGHQDQGHUHQEHLGHQ.RUUHODWLRQVDXIWUDJXQJHQIU-  XQG-  'LH
VWDWLVWLVFKHQ8QVLFKHUKHLWHQ GHU 6SHNWUDOUDGLRPHWHUPHVVXQJHQ VLQG VHKU YLHO NOHLQHU VLQG DOV GLH
GHU0HVVXQJHQGHVFKHPLVFKHQ$NWLQRPHWHUV'LHJU|HUHVWDWLVWLVFKH8QVLFKHUKHLWLQGHUUHFKWHQ
*UDILNGHU$EELOGXQJOlVVWVLFKGDKHUDXIGLHJU|HUHVWDWLVWLVFKH8QVLFKHUKHLWYRQ-  &$LP















$EE .RUUHODWLRQVDXIWUDJXQJHQ GHU 3KRWRO\VHIUHTXHQ]HQ EHVWLPPW PLW FKHPLVFKHU $NWLQRPHWULH &$
XQGPLWGHUVSHNWUDOUDGLRPHWULVFKHQ0HWKRGH65
/LQNV*HVDPWSKRWRO\VHIUHTXHQ]-  0LWWH3KRWRO\VHIUHTXHQ]-  GHVPROHNXODUHQ.DQDOV5HFKWV3KRWRO\
VHIUHTXHQ]-  GHVUDGLNDOLVFKHQ.DQDOV


























'LH$EKlQJLJNHLWGHU3KRWRO\VHIUHTXHQ]TXRWLHQWHQ4  4  XQG4  YRP6RQQHQ]HQLWZLQNHO]HLJWGLH
8QWHUVFKLHGHLQGHQEHLGHQ0HVVPHWKRGHQGHXWOLFK'HUJHVDPWH'DWHQVDW]GHU4XRWLHQWHQZXUGH
LQ]ZDQ]LJ6RQQHQ]HQLWZLQNHONODVVHQHLQJHWHLOW)UMHGH.ODVVHZXUGHQDQVFKOLHHQGGLH0LWWHO
ZHUWH YRQ4   4   XQG4  XQG GHUHQ 6WDQGDUGDEZHLFKXQJHQ EHUHFKQHW 'LH *UDILNHQ GHU $EELO
GXQJ]HLJHQGLH0LWWHOZHUWHGHU4XRWLHQWHQ5DXWHQDXIJHWUDJHQJHJHQGHQ6RQQHQ]HQLWZLQ
NHOc'LH)HKOHUEDONHQDQGHQ5DXWHQJHEHQGLH6WDQGDUGDEZHLFKXQJGHU0LWWHOZHUWHZLHGHU'LH
s*UHQ]HQ GHU V\VWHPDWLVFKHQ 8QVLFKHUKHLWHQ GHU 3KRWRO\VHIUHTXHQ]HQ DXV GHQ 7DEHOOHQ
XQG  HUJHEHQ GHQ GXUFK GLFN JH]HLFKQHWH /LQLHQ EHJUHQ]WHQ V\VWHPDWLVFKHQ s8Q
VLFKHUKHLWVEHUHLFK GHV MHZHLOLJHQ 4XRWLHQWHQ 'LH JHVWULFKHOWH /LQLH NHQQ]HLFKQHW GLH /DJH GHU

























$EE $EKlQJLJNHLW GHU 9HUKlOWQLVVH4   -  &$-  654    -  &$-  65 XQG4   -  &$-  65
YRP 6RQQHQ]HQLWZLQNHOc 'LH 5DXWHQ UHSUlVHQWLHUHQ GLH 0LWWHOZHUWH GHU LQ  6RQQHQ]HQLWZLQNHONODVVHQ
DXIJHWHLOWHQ 4XRWLHQWHQ XQG GHUHQ 6WDQGDUGDEZHLFKXQJ )HKOHUEDONHQ 'HU V\VWHPDWLVFKH s8Q
VLFKHUKHLWVEHUHLFK GHV MHZHLOLJHQ4XRWLHQWHQ OLHJW ]ZLVFKHQ GHQ GLFN JH]HLFKQHWHQ /LQLHQ 'LH JHVWULFKHOWHQ
/LQLHQ JHEHQ GLH /DJH GHU /LQLH ZLHGHU ZHQQ DQVWDWW GHV $EVRUSWLRQVTXHUVFKQLWWV YRQ &DQWUHOO HW
DOGHU$EVRUSWLRQVTXHUVFKQLWW YRQ0HOOHUXQG0RRUWJDW ]XU%HUHFKQXQJGHU3KRWRO\VHIUHTXHQ
]HQDXVGHQ'DWHQGHV6SHNWUDOUDGLRPHWHUVHLQJHVHW]WZLUG
$OOHGUHL4XRWLHQWHQ]HLJHQlKQOLFKHV9HUKDOWHQ=ZLVFKHQXQG OLHJW4  QDKH]XNRQVWDQW
EHLXQGIlOOW]XJU|HUHQ6RQQHQ]HQLWZLQNHOQQDKH]XOLQHDUDXIDEbKQOLFKYHUKlOWVLFK
4  GDVYRQELVEHLOLHJWXQG]XJU|HUHQ6RQQHQ]HQLWZLQNHOQOLQHDUDXIDEIlOOW
4   GDJHJHQ VWHLJW YRQ  ELV  6RQQHQ]HQLWZLQNHO OHLFKW YRQ  DXI  DQ =X JU|HUHQ
6RQQHQ]HQLWZLQNHOQIlOOWHV]XQHKPHQGDXI:HUWHXQWHUDE'LH±/LQLHOLHJWEHL4  XQG
































WHQV HLQH GHU EHLGHQ0HVVPHWKRGHQ HLQHP XQHUZDUWHWHQ (LQIOXVV XQWHUOLHJHQPXVV GHU HQJPLW
GHP6RQQHQ]HQLWZLQNHOYHUNQSIWLVW'LH$EZHLFKXQJYRQ4  YRQGHU±/LQLHLP%HUHLFKYRQ
 ELV  6RQQHQ]HQLWZLQNHO LVW QLFKW VLJQLILNDQW XQDEKlQJLJ YRQ GHP YHUZHQGHWHQ $EVRUS
WLRQVTXHUVFKQLWW IU GLH VSHNWUDOUDGLRPHWULVFK EHVWLPPWHQ 3KRWRO\VHIUHTXHQ]HQ 'HU DEZlUWV JH
ULFKWHWH7UHQG]ZLVFKHQXQG6RQQHQ]HQLWZLQNHOXQWHUGLH±/LQLHLVWDEHUDXFKEHL4  
VLJQLILNDQW
'LH$EKlQJLJNHLWGHV9HUKlOWQLVVHV-  -  &$-  -  65YRP6RQQHQ]HQLWZLQNHO LVWQLFKW VLJQLIL
NDQW GD GHU s%HUHLFK GHU 0LWWHOZHUWH GLHVHV
9HUKlOWQLVVHV GLH ±/LQLH LQ DOOHQ 6RQQHQ]H
QLWZLQNHOEHUHLFKHQ EHUGHFNW VLHKH $EELO
GXQJ 'LH PLW GHP 6SHNWUDOUDGLRPHWHU EH
VWLPPWHQ9HU]ZHLJXQJVYHUKlOWQLVVHXQWHUVFKHLGHQ









$EE $EKlQJLJNHLW GHV 9HUKlOWQLVVHV
-  -  &$-  -  65 GHU 9HU]ZHLJXQJVYHUKlOWQLVVH YRP
6RQQHQ]HQLWZLQNHOc 'LH 5DXWHQ UHSUlVHQWLHUHQ GLH
0LWWHOZHUWH GHU LQ  6RQQHQ]HQLWZLQNHONODVVHQ DXIJH
WHLOWHQ4XRWLHQWHQXQGGHUHQ6WDQGDUGDEZHLFKXQJ)HK
























,Q GLHVHP.DSLWHOZHUGHQGLH EHLGHQ0HVVPHWKRGHQKLQVLFKWOLFK LKUHU8QVLFKHUKHLWHQ GLVNXWLHUW
'DUEHU KLQDXV ZHUGHQ GLH (UJHEQLVVH PLW GHQ ELVKHU EHNDQQWHQ /LWHUDWXUZHUWHQ LQ %H]LHKXQJ
JHVHW]WXQGGLH%HGHXWXQJGHU(UJHEQLVVHIUGLH$WPRVSKlUHQFKHPLHKHUDXVJHVWHOOW
 8QVLFKHUKHLWHQYRQs  ¢¡o ¢£ 
'LH LQ .DSLWHO YLHU YRUJHVWHOOWHQ %HUHFKQXQJHQ GHU 3KRWRO\VHIUHTXHQ]HQ EHUXKHQ DXI GHQ YRQ
'H0RUHHWDO KHUDXVJHJHEHQHQ (PSIHKOXQJHQ LQ GHU GLH YRQ &DQWUHOOHWDO EH
VWLPPWHQ$EVRUSWLRQVTXHUVFKQLWWHIU)RUPDOGHK\GIDYRULVLHUWZHUGHQ'LHLQGHU/LWHUDWXUYRUJH






IU GLH %HUHFKQXQJ GHU 3KRWRO\VHIUHTXHQ]HQ DXV GHQ JHPHVVHQHQ 6WUDKOXQJVIOXVVGLFKWHVSHNWUHQ
HLQJHVHW]WHUKlOWPDQK|KHUH:HUWHIUGLH3KRWRO\VHIUHTXHQ]HQ- ¤ - ¥ XQG- ¦ DOVEHL9HUZHQGXQJ
GHUYRQ'H0RUHHWDOHPSIRKOHQHQ'DWHQ'DPLWVLQNHQGLHLQ$EELOGXQJJH]HLJWHQ9HUKlOW
QLVVHEHUGHQJHVDPWHQ6RQQHQ]HQLWZLQNHOEHUHLFK4¤ XP4 ¥ XPXQG4¦ XP
ZDVGXUFKGLHJHVWULFKHOWHQ/LQLHQLQ$EELOGXQJDQJHGHXWHWZLUGGLHGLHYHUlQGHUWH/DJHGHU
±/LQLH GDUVWHOOHQ'LH VR YHUlQGHUWHQ VSHNWUDOUDGLRPHWULVFKEHVWLPPWHQ3KRWRO\VHIUHTXHQ]HQ
VWLPPHQEHLQLHGULJHQ6RQQHQ]HQLWZLQNHOQLQQHUKDOEGHUs6WDQGDUGDEZHLFKXQJPLWGHQ'DWHQ
GHVFKHPLVFKHQ$NWLQRPHWHUVEHUHLQ
)D]LW'LH*U|HQRUGQXQJ GHU8QVLFKHUKHLW GHV$EVRUSWLRQVTXHUVFKQLWWV YRQ )RUPDOGHK\G NDQQ
GLH4XRWLHQWHQ4 ¤ 4 ¥ XQG4¦ VLJQLILNDQWEHHLQIOXVVHQ'DVFKDUDNWHULVWLVFKH$ENQLFNHQDOOHUGUHL
4XRWLHQWHQEHL=HQLWZLQNHOQEHUEOHLEWDEHULQMHGHP)DOOHEHVWHKHQ$XIJUXQGGHUEHVVHUHQ
hEHUHLQVWLPPXQJGHU VSHNWUDOUDGLRPHWULVFK EHVWLPPWHQ3KRWRO\VHIUHTXHQ]HQPLW GHQHQ GHU FKH
PLVFKHQ$NWLQRPHWULH EHLQLHGULJHQ6RQQHQ]HQLWZLQNHOQ VROOWH IU ]XNQIWLJH%HUHFKQXQJHQ GHU
YRQ0HOOHUXQG0RRUWJDWYHU|IIHQWOLFKWH$EVRUSWLRQVTXHUVFKQLWWYRQ)RUPDOGHK\GYHUZHQ
GHWZHUGHQ
 8QVLFKHUKHLWHQYRQf  ¢¡§ ¨£ 
'LH(PSIHKOXQJHQ YRQ'H0RUHHWDO EH]JOLFK GHU4XDQWHQDXVEHXWHQ GHU 3KRWRGLVVR]LD
WLRQYRQ)RUPDOGHK\GEHUXKHQDXIGHQ'DWHQYRQ0RRUWJDWHWDOVLHKH.DSLWHO1XUIU
GHQUDGLNDOLVFKHQ.DQDOLVWVHLWGHPHLQHQHXHDOOHUGLQJVUHODWLYH%HVWLPPXQJGHU4XDQWHQDXVEHX
WH YHU|IIHQWOLFKW ZRUGHQ 6PLWKHWDO $OOH LQ .DSLWHO JHQDQQWHQ *UXSSHQ GLH GLHVH
4XDQWHQDXVEHXWHQ EHVWLPPW KDEHQ HUNOlUHQ EHUHLQVWLPPHQG GDVV GLH6XPPHGHU4XDQWHQDXV
EHXWHQ]ZLVFKHQQPXQGQPQDKH]XHLQV VHLQPXVVXQGHUVWEHL OlQJHUHQ:HOOHQOlQJHQ
DEQLPPW
























$EE $EKlQJLJNHLW GHV 9HU
KlOWQLVVHV 4 ¬  - ¬ &$- ¬ 65 YRP
6RQQHQ]HQLWZLQNHO c, EHUHFKQHW
PLW HLQHU YHUlQGHUWHQ *HVDPW
TXDQWHQDXVEHXWH f¬  'LH %HGHX
WXQJ GHU 6\PEROH XQG /LQLHQ HQW
VSULFKWGHULQ$EELOGXQJ
/LQNV 9HUVFKLHEXQJ GHU )ODQNH
GHU *HVDPWTXDQWHQDXVEHXWH LP
9HUJOHLFK ]XU (PSIHKOXQJ YRQ
'H0RUH HWDO XP QP LQ
5LFKWXQJJU|HUHU:HOOHQOlQJHQ
5HFKWV %HL 9HUVFKLHEXQJ GHU
)ODQNHGHU*HVDPWTXDQWHQDXVEHX
WH LP 9HUJOHLFK ]XU (PSIHKOXQJ
YRQ'H0RUHHWDOXPQP








EHL :HOOHQOlQJHQ NU]HU DOV QP OLHJW QDFK GHQ 0HVVXQJHQ YRQ 7DQJHWDO XQG
&ODUNHWDO VHKU YLHO QLHGULJHU DOV QDFK GHQ 0HVVXQJHQ YRQ 6PLWKHWDO 0RRUW
JDWHWDOXQG+RURZLW]XQG&DOYHUWVLHKH$EELOGXQJ%HUHFKQHWPDQGLH3KRWR
O\VHIUHTXHQ]HQ-¥ 65XQG- ¦ 65PLWHLQHPPD[LPDOHQ$QWHLOYRQf ª YRQVWDWWZLHHV
GLH (PSIHKOXQJ YRQ 'H0RUHHWDO YRUJLEW XQG EHKlOW GLH *HVDPWTXDQWHQDXVEHXWH GHU
(PSIHKOXQJEHLGDQQHUKlOWPDQIU-¦ 65GLHQXUHWZDKDOEVRJURH:HUWH$XIGDV9HUKlOWQLV
4 ¤ ZLUNWVLFKGLHVQLFKWDXVGLH9HUKlOWQLVVH4 ¦ XQG4 ¥ lQGHUQVLFKMHGRFKGHXWOLFKZLH$EELO
GXQJ]HLJWGLHQDFKJOHLFKHP0XVWHUDXIJHEDXWLVWZLH$EELOGXQJ'DV9HUKlOWQLV4 ¥ HU
QLHGULJW VLFK XQWHU9HUZHQGXQJ GHU YRQ7DQJHWDO EHVWLPPWHQ4XDQWHQDXVEHXWHQ XP  EHL



















EHL NOHLQHQ 6RQQHQ]HQLWZLQNHOQ JLEW $QODVV ]X GHU 9HUPXWXQJ GDVV GLH YRQ 7DQJHWDO XQG
&ODUNHWDOEHVWLPPWHQ4XDQWHQDXVEHXWHQQLFKWIUDWPRVSKlULVFKH%HGLQJXQJHQJHOWHQ'HU&KD























$EE $EKlQJLJNHLW GHU 9HUKlOWQLVVH4 ¬  - ¬ &$- ¬ 654 ®   - ® &$- ® 65 XQG4 ¯  - ¯ &$- ¯ 65
YRP6RQQHQ]HQLWZLQNHOc XQWHU GHU $QQDKPH GHU YRQ7DQJHWDO JHPHVVHQHQ4XDQWHQDXVEHXWH f ¯ 
'LH%HGHXWXQJGHU6\PEROHXQG/LQLHQHQWVSULFKWGHULQ$EELOGXQJ 
'LH]XJURHQ:HOOHQOlQJHQKLQDEIDOOHQGH)ODQNHGHU4XDQWHQDXVEHXWHf ª  OLHJWYHUJOLFKHQPLW
GHU (PSIHKOXQJ YRQ'H0RUHHWDO QDFK GHQ0HVVXQJHQ YRQ 6PLWKHWDO XP HWZD
QP]XJURHQ:HOOHQOlQJHQYHUVFKREHQVLHKH$EELOGXQJ1DFK$QJDEHQYRQ6PLWKHWDO
HUK|KWVLFKGDGXUFKGLHDXVGHQ6SHNWUDOUDGLRPHWHUGDWHQEHUHFKQHWH3KRWRO\VHIUHTXHQ]- ¦ ]ZLVFKHQ
 c  XQG  c  8QWHU GHU $QQDKPH HLQHU XQYHUlQGHUWHQ *HVDPWSKRWRO\VHIUH
TXHQ]- ¤ OLHJWGLHQDFK6PLWKHWDOEHUHFKQHWH3KRWRO\VHIUHTXHQ]- ¥ GDKHUXPGLHVH$QWHLOHQLHGUL
JHU)UGLH4XRWLHQWHQ4 ¤ 4 ¥ XQG4 ¦ HUJHEHQVLFKGDPLWGLHLQ$EELOGXQJGDUJHVWHOOWHQ$E
KlQJLJNHLWHQYRP6RQQHQ]HQLWZLQNHOGLHQDFKJOHLFKHP0XVWHUDXIJHEDXWLVWZLH$EELOGXQJ
'LH 9HUVFKLHEXQJ GHU DEIDOOHQGHQ )ODQNH GHU 4XDQWHQDXVEHXWH f ¦  GHV UDGLNDOLVFKHQ.DQDOV GHU
)RUPDOGHK\GSKRWRO\VHQLPPWNHLQHQ(LQIOXVVDXIGHQ&KDUDNWHUGHU6RQQHQ]HQLWZLQNHODEKlQJLJ
NHLWYRQ4 ¤ 4 ¥ XQG4¦ 
)D]LW'LH*U|HQRUGQXQJGHU8QVLFKHUKHLWHQGHU4XDQWHQDXVEHXWHQf ¤ f ¥ XQGf¦ N|QQHQGLH4XR
WLHQWHQ4 ¤ 4 ¥ XQG4 ¦ VLJQLILNDQWEHHLQIOXVVHQ2EZRKOGLH$XVZLUNXQJHQGLHVHU)HKOHUHLQH$E
KlQJLJNHLW YRP 6RQQHQ]HQLWZLQNHO DXIZHLVHQ EOHLEW GDV FKDUDNWHULVWLVFKH $ENQLFNHQ DOOHU GUHL
4XRWLHQWHQEHL=HQLWZLQNHOQEHUEHVWHKHQ
  












































$EE $EKlQJLJNHLW GHU 9HUKlOWQLVVH4 ¬  - ¬ &$- ¬ 654 ®   - ® &$- ® 65 XQG4 ¯  - ¯ &$- ¯ 65





FKHPLVFKHU$NWLQRPHWULH EHL 6RQQHQ]HQLWZLQNHOQ NOHLQHU DOV  HUNOlUHQ8QNODU EOHLEW MHGRFK
















DOOHU REHQJHQDQQWHQ VRQQHQ]HQLWZLQNHODEKlQJLJHQ )HKOHU HQWZHGHU  $QVWLHJ EHL QLHGULJHQ
RGHU$EVHQNXQJEHLKRKHQ6RQQHQ]HQLWZLQNHOQEHZLUNHQ'LHPD[LPDOHUUHLFKEDUH$EZHL
FKXQJ GXUFK GLH REHQ GLVNXWLHUWHQ)HKOHU OLHJW DOOHUGLQJV QXUEHL EHL KRKHQ6RQQHQ]HQLW
  


























WLJW'LH:DKUVFKHLQOLFKNHLW GDVV GLH EHREDFKWHWH6RQQHQ]HQLWZLQNHODEKlQJLJNHLW YRQ4 ¥  DOOHLQ









WHWH 6RQQHQ]HQLWZLQNHODEKlQJLJNHLW YRQ 4 ¦  DOOHLQ GXUFK GLH ELVKHU GLVNXWLHUWHQ 8QVLFKHUKHLWHQ
YHUXUVDFKWZRUGHQLVWLVWVRJDULQGLHVHP)DOOHVHKUNOHLQ$OOH8QVLFKHUKHLWHQPVVWHQGDIUXP
PHKUDOVsYRQLKUHP0LWWHOZHUWDEZHLFKHQXQG]ZDUDOOHLQGLHJOHLFKH5LFKWXQJ
7DEHOOHs 8QVLFKHUKHLWVEHLWUlJHGHUHLQ]HOQHQ)HKOHUTXHOOHQ]XGHQ9HUKlOWQLVVHQ4 ¶ 


















)ODQNHYRQf¤  4¤   ]XKRKHQ6=:










6WUDKOXQJVNDOLEUDWLRQ65 4 ¤ 4 ¥ 4 ¦   
6HQVRU65 4 ¤ 4 ¥ 4 ¦   ]XKRKHQ6=:
$XIO|VXQJ0RQRFKURPDWRU 4 ¤ 4 ¥ 4 ¦   
%HVWLPPXQJYRQ)RUPDOGHK\G 4 ¤ 4 ¥ 4 ¦   
%HVWLPPXQJGHU%HVWUDKOXQJV












1LFKWLGHDOLWlWGHV5HDNWRUV 4 ¤ 4 ¥ 4 ¦   
)ROJHUHDNWLRQHQ 4 ¤ 4 ¥ 4 ¦   ]XQLHGULJHQ6=:
Á )HKOHUDQJDEHYRQ0HOOHUXQG0RRUWJDW




KRKHQ =HQLWZLQNHOQ XQWHUODJ (QWZHGHU KDW GLH 0HVVWHFKQLN XQWHU HLQHP XQEHNDQQWHQ (LQIOXVV
JHVWDQGHQRGHUGDV0RGHOOGHU)ROJHFKHPLHLP5HDNWRUEHUFNVLFKWLJWQLFKWDOOHZLFKWLJHQ5HDN
WLRQHQ$XIIlOOLJLVW LQGHP=XVDPPHQKDQJGDVVGLHJHULQJVWH6WUHXEUHLWHGHU4XRWLHQWHQ4¤ XQG
4 ¥  LQ HLQHU $XIWUDJXQJ JHJHQ GLH0LVFKXQJVYHUKlOWQLVVH YRQ .RKOHQPRQR[LG XQG:DVVHUVWRII


























$EE /LQNV $EKlQJLJNHLW GHU 9HUKlOWQLVVH 4 ¬  - ¬ &$- ¬ 65 XQG 4 ®   - ® &$- ® 65 YRQ GHQ
0LVFKXQJVYHUKlOWQLVVHQYRQ.RKOHQPRQR[LGXQG:DVVHUVWRII4 ¬ XQG4 ® ZXUGHQLQIQI]LJ0LVFKXQJVYHUKlOW
QLVNODVVHQXQWHUWHLOW'LH/LQLHQYHUELQGHQGLH0LWWHOZHUWHGLH)HKOHUEDONHQUHSUlVHQWLHUHQGLH6WDQGDUGDEZHL
FKXQJGHU0LWWHOZHUWH1XUMHGHUVLHEWH)HKOHUEDONHQLVWGDUJHVWHOOW
5HFKWV$EKlQJLJNHLWGHU9HUKlOWQLVVH4 ¬ XQG4 ® ZLH/LQNV%HUHFKQXQJGHV9HUODXIVYRQ4 ® DXV4 ¬ XQWHU
GHU$QQDKPHHLQHVXQEHNDQQWHQ(LQIOXVVHVDXIGLH)RUPDOGHK\GSKRWRO\VHUDWHLP5HDNWRU4 ® ZXUGHDXVGHU
DQ4 ¬  DQJHSDVVWHQ )XQNWLRQ4 ¬ ILW ÂH[S [ XQG GHPPLWWHOV FKHPLVFKHU $NWL
QRPHWULH HUKDOWHQHQ 9HU]ZHLJXQJVYHUKlOWQLV $EELOGXQJ REHQ OLQNV EHUHFKQHW 4 ®  DXV4 ¬ ILW XQG GHP
9HU]ZHLJXQJVYHUKlOWQLVDXVGHUVSHNWUDOUDGLRPHWULVFKHQ0HWKRGH$EELOGXQJREHQUHFKWV
(LQHXQEHPHUNWJHEOLHEHQH6HQNXQJGHU3KRWRO\VHUDWHYRQ)RUPDOGHK\G LP5HDNWRUGHV FKHPL
VFKHQ $NWLQRPHWHUV VHQNW GLH 0LVFKXQJVYHUKlOWQLVVH YRQ :DVVHUVWRII XQG .RKOHQPRQR[LG PLW
HLQHP EHVWLPPWHQ 9HUKlOWQLV ]XHLQDQGHU ZHOFKHV GXUFK GDV 9HU]ZHLJXQJVYHUKlOWQLV $EELO
GXQJEHVWLPPWZLUG1LPPWPDQGLH$EKlQJLJNHLWGHV9HUKlOWQLVVHV4 ¤ DXVGHUOLQNHQ*UDILN
GHU$EELOGXQJDOVJHJHEHQDQNDQQPDQGDUDXVGDV9HUKDOWHQYRQ4 ¥ IUGHQ)DOOEHUHFKQHQ
GDVV HLQH XQEHPHUNW JHEOLHEHQH 6HQNXQJ GHU 3KRWRO\VHUDWH YRQ )RUPDOGHK\G VWDWWJHIXQGHQ KDW
'HU9HUJOHLFK GHV EHUHFKQHWHQ9HUODXIV YRQ4 ¥ PLW GHPJHPHVVHQHQ9HUODXI LVW LQ GHU UHFKWHQ
*UDILNGHU$EELOGXQJGDUJHVWHOOW













      
4 Å








'LHEHUHFKQHWHQ.XUYHQ4Ç XQG4 Ç XQWHUVFKHLGHQVLFKGHXWOLFKYRQGHUJHPHVVHQHQ$EKlQJLJ
NHLWYRQ4 Ç YRP0LVFKXQJVYHUKlOWQLVGHV:DVVHUVWRIIV(LQHXQEHPHUNWJHEOLHEHQH6HQNXQJGHU
3KRWRO\VHUDWHYRQ)RUPDOGHK\GLP5HDNWRUGHVFKHPLVFKHQ$NWLQRPHWHUVNRPPWGDKHUDOV8UVD










 9RQ GHU )RUPDOGHK\GSKRWRO\VH XQDEKlQJLJH %HHLQIOXVVXQJ GHU 0LVFKXQJVYHUKlOWQLVVH
YRQ.RKOHQPRQR[LGXQG:DVVHUVWRIILP5HDNWRURGHULQGHU3UREHQVFKOHLIHGHV*DVDQDO\
VDWRUV
 9RQ GHU )RUPDOGHK\GSKRWRO\VH XQDEKlQJLJH %HHLQIOXVVXQJ GHU 0HVVZHUWH GHU
0LVFKXQJVYHUKlOWQLVVHYRQ.RKOHQPRQR[LGXQG:DVVHUVWRII
)D]LW (LQH HLQGHXWLJH $QWZRUW DXI GLH )UDJH ZHOFKHU 0HFKDQLVPXV GDV LQ $EELOGXQJ EH







OLHUWHQ DNWLQLVFKHQ 6WUDKOXQJVIOXVVGLFKWHQ XQWHU %HQXW]XQJ YRQ *OHLFKXQJ EHVWLPPW ]%




ZXUGHQ GLH YRUKDQGHQHQ'DWHQVlW]H DXI HLQHQ 6RQQHQ]HQLWZLQNHO YRQ  XQGZRONHQIUHLH
%HGLQJXQJHQHLQJHVFKUlQNW,Q7DEHOOHVLQGGLH0LWWHOZHUWHIU-É XQG- Ç GLHVHUHLQJHVFKUlQN





EHXWHQ GHU 3KRWRO\VHUHDNWLRQHQ XQG GHP$EVRUSWLRQVVSHNWUXP YRQ )RUPDOGHK\GZLUG LQ7DEHO




7DEHOOH 9HUJOHLFK GHU LP 5DKPHQ GLHVHU $UEHLW JHPHVVHQHQ 3KRWRO\VHIUHTXHQ]HQ GHV





 Ê Ë V Ê Ì 
- Ç 












GLHVH$UEHLW-OLFK   
0RGHOOUHFKQXQJ












'LHPLWWOHUH 3KRWRO\VHIUHTXHQ] - Ò  GHV UDGLNDOLVFKHQ.DQDOV GHU 3KRWRO\VH YRQ )RUPDOGHK\G EHL
HLQHP6RQQHQ]HQLWZLQNHOYRQXQGZRONHQIUHLHP+LPPHOZXUGHPLW+LOIHGHU6SHNWUDOUDGLR
PHWULH LP 5DKPHQ GLHVHU $UEHLW ]X Â Ê Ë V Ê Ì  EHVWLPPW 'DEHL VWLPPHQ GLH :HUWH GHU
323&251.DPSDJQH YRQ  VLHKH.UDXVXQG+RI]XPDKDXVPLW GHQHQ GHU -OLFKHU
0HVVNDPSDJQH YRQ  EHUHLQ ZHQQ IU EHLGH %HVWLPPXQJHQ GHU YRQ &DQWUHOOHWDO
SXEOL]LHUWH $EVRUSWLRQVTXHUVFKQLWW ]XU %HUHFKQXQJ HLQJHVHW]W ZLUG 'LH 6SHNWUDOUDGLRPHWHUPHV
VXQJHQ HUJHEHQ HEHQIDOOV K|KHUH :HUWH IU - É  ZHQQ DQVWHOOH GHV $EVRUSWLRQVTXHUVFKQLWWV YRQ
&DQWUHOOHWDOGHUYRQ0HOOHUXQG0RRUWJDWEHLGHU%HUHFKQXQJHLQJHVHW]WZLUG8QWHUGLHVHU
%HGLQJXQJ VWLPPHQ GLH VSHNWUDOUDGLRPHWULVFK EHVWLPPWHQ:HUWH IU - É  PLW GHQ:HUWHQ DXV GHU
FKHPLVFKHQ$NWLQRPHWULHEHUHLQ'LH0RGHOOEHUHFKQXQJYRQ'HPHUMLDQHWDOHUJDEHLQHQ
K|KHUHQ:HUWIU- É Â Ê Ë V Ê Ì 
'LHPLWWOHUH 3KRWRO\VHIUHTXHQ] - Ó  GHV PROHNXODUHQ .DQDOV GHU 3KRWRO\VH YRQ )RUPDOGHK\G EHL
HLQHP6RQQHQ]HQLWZLQNHOYRQXQGZRONHQIUHLHP+LPPHOZXUGHPLW+LOIHGHU6SHNWUDOUDGLR
PHWULH]XÂ Ê Ë V Ê Ì ELVÂ Ê Ë V Ê Ì EHVWLPPW'DPLWVWLPPHQGLH:HUWHGHU323&251.DPSDJ
QH YRQ PLW GHQMHQLJHQ GHU -OLFKHU0HVVNDPSDJQH YRQ EHUHLQZHQQ IU EHLGH%H
VWLPPXQJHQGHUYRQ&DQWUHOOHWDOSXEOL]LHUWH$EVRUSWLRQVTXHUVFKQLWW]XU%HUHFKQXQJHLQ
JHVHW]WZLUG'LH0RGHOOEHUHFKQXQJYRQ'HPHUMLDQHWDOHUJDEPLWÂ Ê Ë V Ê Ì HLQHQJHULQJ
IJLJ JU|HUHQ:HUW'LH LP5DKPHQ GLHVHU$UEHLW GXUFKJHIKUWHQ0HVVXQJHQPLW GHP FKHPL













WHO ]ZHL DQJHVSURFKHQ 6LH VWHOOW ]XVDPPHQPLW GHU WURSRVSKlULVFKHQ2]RQSKRWRO\VH GLH+DXSW
TXHOOH IU +\GURSHUR[LUDGLNDOH XQG +\GUR[\OUDGLNDOH +2Ô  LQ GHU 7URSRVSKlUH GD XQG QLPPW
VRPLWDXIGLH*HVFKZLQGLJNHLWGHV$EEDXVYRQ6SXUHQJDVHQ LQGHU$WPRVSKlUHJURHQ(LQIOXVV
:lKUHQG GHU 323&251  .DPSDJQH .UDXVXQG+RI]XPDKDXV ZXUGHQ XQWHU DQGHUHP
0HVVXQJHQGHUDWPRVSKlULVFKHQ0LVFKXQJVYHUKlOWQLVVHYRQ2]RQXQG)RUPDOGHK\GLQGHUOlQGOL
FKHQ*HJHQGXP%HUOLQYRQVSHNWUDOUDGLRPHWULVFKHQ0HVVXQJHQEHJOHLWHW$QHLQLJHQ7DJHQZXU
GHQPHKUHUH SSE)RUPDOGHK\GJHPHVVHQ%HL JHULQJHP2]RQPLVFKXQJVYHUKlOWQLV HWZDSSE
EHUWUDIGLH)RUPDOGHK\GSKRWRO\VH LQ%RGHQQlKHGLH2]RQSKRWRO\VHDOV4XHOOHIU+2Ô )UGLH
0RGHOOLHUXQJ DWPRVSKlUHQFKHPLVFKHU 9RUJlQJH LVW HV GDKHUPDJHEOLFK GLH 3KRWRO\VHIUHTXHQ]
YRQ)RUPDOGHK\G]XEHUFNVLFKWLJHQ
3KRWRO\VHIUHTXHQ]XQG6RQQHQ]HQLWZLQNHO
$XV NLQHWLVFKHU 6LFKW LVW GLH 3KRWRO\VHIUHTXHQ] HLQ *HVFKZLQGLJNHLWVSDUDPHWHU HUVWHU 2UGQXQJ
%HL JHJHEHQHU.RQ]HQWUDWLRQ YRQ)RUPDOGHK\GNDQQGDPLW GHVVHQ=HUIDOO SUR=HLWHLQKHLW LQ GHU
$WPRVSKlUHEHUHFKQHWZHUGHQVLHKH5XQG*OHLFKXQJ
RGXNWH3U+&+2 Õ££   5
@+&+2>-GW
@+&+2>G ¼-=   
$XVGHQ0HVVHUJHEQLVVHQGLHVHU$UEHLWLVW]XHUVHKHQGDVVGLH3KRWRO\VHIUHTXHQ]HQYRQ)RUPDO
GHK\G VWDUN PLW ]XQHKPHQGHP 6RQQHQ]HQLWZLQNHO DEQLPPW 'HU +DXSWWHLO GHU 3KRWRO\VH YRQ
)RUPDOGHK\GILQGHWEHLQLHGULJHQ6RQQHQ]HQLWZLQNHOQVWDWW,QGHU7DEHOOHVLQGGLHEHUHLQHQ


















- È &$    
- Ç &$    
-É &$    
- È 65 Ð     
-Ç 65 Ð     












- È &$    
-Ç &$    
- É &$    
-È 65 Ð     
- Ç 65 Ð     
- É 65 Ð     
Ñ  s ÜÞÝaÜÞß 0HOOHUXQG0RRUWJDW




Z|ONXQJVJUDG XQG 8QNHQQWQLV YRQ 2]RQVlXOH $HURVROYHUWHLOXQJ XQG /XIWIHXFKWH XP PHKU DOV
YRQGHUZDKUHQ3KRWRO\VHIUHTXHQ]DEZHLFKHQ1DFKZXUGHQYHUHLQ]HOW0HVVXQJHQGHU
DNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWHPLW6SHNWUDOUDGLRPHWHUQGXUFKJHIKUW'LH%HVWLPPXQJGHU3KR




PROHNXODUHQ.DQDOV -Ç  HUVWPDOVPLW HLQHU V\VWHPDWLVFKHQ8QVLFKHUKHLW YRQ NQDSSEHVWLPPW
ZHUGHQ'LH3KRWRO\VHIUHTXHQ]GHVUDGLNDOLVFKHQ.DQDOV- É XQGGDV9HU]ZHLJXQJVYHUKlOWQLV- É - Ç 
LVWLQGHPIUGLH$WPRVSKlUHQFKHPLHZLFKWLJHQ6RQQHQ]HQLWZLQNHOEHUHLFKYRQNOHLQHUDOVPLW
HLQHU V\VWHPDWLVFKHQ8QVLFKHUKHLW YRQ NQDSS  EHKDIWHW 'DUEHU KLQDXV ]HLJW GHU LQ GLHVHU









































ã 1HXXQWHUVXFKXQJ GHU 1DFKZHLVPHWKRGH YRQ :DVVHUVWRII XQG .RKOHQPRQR[LG XQWHU
(LQVDW]PHKUHU5HGXNWLRQVJDVDQDO\VDWRUHQ







SHUDWXUHQ 'LHV HUP|JOLFKW HLQHQ 9HUJOHLFK PLW GHU VSHNWUDOUDGLRPHWULVFKHQ 0HWKRGH XQWHU
8PZHOWEHGLQJXQJHQGLHLQGHUREHUHQ7URSRVSKlUHYRU]XILQGHQVLQG'DPLWZUGHGLH3KRWR



















VHUVWRII XQG .RKOHQPRQR[LG $XV GLHVHP *UXQG EHVWLPPHQ ]ZHL 3KRWRO\VHIUHTXHQ]HQ GLH *H
VFKZLQGLJNHLWGHU3KRWRO\VHYRQ)RUPDOGHK\G- É IUGHQUDGLNDOLVFKHQ.DQDOXQG- Ç IUGHQPROH
NXODUHQ.DQDO
'LHFKHPLVFKH$NWLQRPHWULHEHVWLPPWGLHbQGHUXQJVJHVFKZLQGLJNHLWGHU3KRWRO\VHSURGXNWH.RK
OHQPRQR[LG &2 XQG:DVVHUVWRII + ä  'D]X ZLUG IRUPDOGHK\GKDOWLJH /XIW LQ HLQHP 5HDNWRU GHU
DWPRVSKlULVFKHQ 6WUDKOXQJ DXVJHVHW]W XQG GDV *DVJHPLVFK DQVFKOLHHQG JDVFKURPDWRJUDSKLVFK
DQDO\VLHUW-HQDFK6RQQHQVWDQGXQG%HZ|ONXQJZHUGHQ±GHV)RUPDOGHK\GVLP5HDNWRUGHV
FKHPLVFKHQ $NWLQRPHWHUV SKRWRO\VLHUW 'LH 3KRWRO\VHSURGXNWH:DVVHUVWRII XQG .RKOHQPRQR[LG
ZXUGHQDQVFKOLHHQGPLWHLQHP5HGXNWLRQVJDVDQDO\VDWRUQDFKJDVFKURPDWRJUDSKLVFKHU7UHQQXQJ
TXDQWLWDWLYEHVWLPPW'LH8QVLFKHUKHLWGLHVHU0HWKRGHEHWUXJEHLKRKHP6RQQHQVWDQG6RQQHQ]H
QLWZLQNHONOHLQHUDOVIU-Ç XQGGLH*HVDPWSKRWRO\VHIUHTXHQ]- È  - É - Ç XQGIU
- É s
'LH VSHNWUDOUDGLRPHWULVFKH 0HWKRGH EHUXKW DXI GHU 0HVVXQJ GHU VSHNWUDOHQ DNWLQLVFKHQ 6WUDK
OXQJVIOXVVGLFKWH) å (l)$XVGHUDNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWHZLUGPLWGHP$EVRUSWLRQVTXHU
VFKQLWW YRQ )RUPDOGHK\G XQG GHQ 4XDQWHQDXVEHXWHQ GHU 3KRWRO\VHUHDNWLRQHQ GLH 3KRWRO\VHIUH
TXHQ]HQEHUHFKQHW'LHVSHNWUDOUDGLRPHWULVFKH%HVWLPPXQJGHUDNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWH




DWPRVSKlULVFKHQ 6WUDKOXQJ H[SRQLHUW GLH0HVVJHUlWH VHOEVW ZDUHQ LP GDUXQWHU OLHJHQGHQ /DERU
DXIJHVWHOOW'LH0HVVXQJHQGHVFKHPLVFKHQ$NWLQRPHWHUVXQGGHV6SHNWUDOUDGLRPHWHUVZXUGHQYRQ
0HVVXQJHQGHUPHWHRURORJLVFKHQ'DWHQ'UXFNXQG7HPSHUDWXUEHJOHLWHW'LH:HUWHYRQ- È -Ç XQG
- É  EHL XQEHZ|ONWHP +LPPHO ]X 6RQQHQK|FKVWVWDQG VWLHJHQ YRQ Â Ê Ë V Ê Ì  Â Ê Ë V Ê Ì  XQG
Â Ê Ë V Ê Ì LP0lU]DXIÂ Ê Ë V Ê Ì Â Ê Ë V Ê Ì XQGÂ Ê Ë V Ê Ì LP-XQLDQ
'HU9HUJOHLFKGHUEHLGHQ0HVVPHWKRGHQ]HLJWHLQHJXWHhEHUHLQVWLPPXQJEHL6RQQHQ]HQLWZLQNHOQ








'LH(UJHEQLVVH GLHVHU$UEHLW ]HLJHQ IROJHQGH$XVZLUNXQJHQ DXI GLH %HVWLPPXQJ GHU )RUPDOGH
K\GSKRWRO\VHIUHTXHQ]HQIUDWPRVSKlUHQFKHPLVFKH8QWHUVXFKXQJHQ
 'LH%HVWLPPXQJ YRQ )RUPDOGHK\GSKRWRO\VHIUHTXHQ]HQPLWWHOV FKHPLVFKHU$NWLQRPHWULH







DXVEHXWHfÉ XQGGLH'LIIHUHQ]GHUREHQJHQDQQWHQ4XDQWHQDXVEHXWHQIUf Ç YHUZHQGHWZHU
GHQ'HU$EVRUSWLRQVTXHUVFKQLWWYRQ0HOOHUXQG0RRUWJDWLVWHWZDJU|HUDOVGHUYRQ
&DQWUHOOHWDOSXEOL]LHUWH$EVRUSWLRQVTXHUVFKQLWWGHUYRQ'H0RUHHWDOIUGLH%H
UHFKQXQJ YRQ DWPRVSKlULVFKHQ 3KRWRO\VHIUHTXHQ]HQ HPSIRKOHQZXUGH'LH4XDQWHQDXV
EHXWHYRQ6PLWKHWDOIKUW]XHLQHUVRQQHQ]HQLWZLQNHODEKlQJLJHQ(UK|KXQJGHVUDGLNDOL

















%RKQ%&=HW]VFK5DWHFRQVWDQWVRI+2 æ 12FRYHULQJDWPRVSKHULFFRQGLWLRQV+2 æ IRUPHG
E\2++ æ 2 æ -3K\V&KHP$





























/HUGDX:$0F.D\7 3LHUFH% 6FKROHV5 6WHLQEUHFKHU57DOODPUDMX -7D\ORU 3












&+ é DQG12ç 7HOOXV%
-XQNHUPDQQ : 8 3ODWW $ 9RO]7KRPDV $ SKRWRHOHFWULF GHWHFWRU IRU WKH PHDVXUHPHQW RI
SKRWRO\VLV IUHTXHQFLHVRIR]RQHDQGRWKHUDWPRVSKHULFPROHFXOHV -$WPRV&KHP











.UDXV $ $ +RI]XPDKDXV)LHOG PHDVXUHPHQWV RI DWPRVSKHULF SKRWRO\VLV IUHTXHQFLHV IRU 2 è 
12 æ +&+2+2 æ DQG+212E\89VSHFWURUDGLRPHWU\-$WPRV&KHP



















































6HLQIHOG -+ 613DQGLV$WPRVSKHULF FKHPLVWU\DQG SK\VLFV  IURPDLU SROOXWLRQ WR FOLPDWH
FKDQJH-RKQ:LOH\DQG6RQV,QF1HZ<RUN
6KHWWHU5(00OOHU3KRWRO\VLVIUHTXHQF\PHDVXUHPHQWVXVLQJDFWLQLFIOX[VSHFWURUDGLRPHWU\




7DQJ.< 3:)DLUFKLOG(.&/HH/DVHULQGXFHGSKRWRGHFRPSRVLWLRQ RI IRUPDOGHK\GH
­ ê $ æ IURPLWVVLQJOHYLEURQLFOHYHOV'HWHUPLQDWLRQRIWKHTXDQWXP\LHOGRI+DWRPE\+12 ë 
­ ê $³FKHPLOXPLQHVFHQFH-3K\V&KHP
7HUHQWLV$&6(:DXJK*)0HQWKD6+.DEOH+&21. ì . í  -GLVWULEXWLRQV IURP


















,P .DSLWHO ZHUGHQ GLH /LWHUDWXUDQJDEHQ GHU 4XDQWHQDXVEHXWHQ GHU 3KRWRGLVVR]LDWLRQ YRQ
)RUPDOGHK\G YRUJHVWHOOW XQG GLVNXWLHUW 8P HLQHQ VFKQHOOHQ hEHUEOLFN EHU GLH YHUZHQGHWHQ
0HVVPHWKRGHQ XQGGHUHQ8QVLFKHUKHLWHQ ]X EHNRPPHQZHUGHQ GLH0HWKRGHQ KLHU NXU] YRUJH
VWHOOWXQGPLWHLQDQGHUYHUJOLFKHQ
+RURZLW]XQG&DOYHUW EHVWUDKOWHQ UHLQHV )RUPDOGHK\G XQWHU YHUPLQGHUWHP 'UXFN XP GLH
6XPPHGHU4XDQWHQDXVEHXWHQf Ç XQGf É ]XEHVWLPPHQXQGPLW,VREXWHQYHUVHW]WHV)RUPDOGHK\G
XQWHU YHUPLQGHUWHP 'UXFN XP f Ç  ]X EHVWLPPHQ $OV ZHOOHQOlQJHQVHOHNWLYH /LFKWTXHOOH GLHQWH
HLQH .RPELQDWLRQ DXV +RFKGUXFN4XHFNVLOEHUGDPSIODPSH XQG 0RQRFKURPDWRU 'LH 3KRWRO\VH
YRQUHLQHP)RUPDOGHK\GOlXIWQDFKGHPIROJHQGHQ5HDNWLRQVVFKHPDDE
+&+2 K + &2+  +n î  KnQP 5%
+&+2 K + +&2+  +n  KnQP 5%
+ +&+2 + +&2+  +ï   5%
 +&2 +&+2 &2 +   5%
  ð+&+2 + &2 +   5%
$QGHUVDOVEHLGHU3KRWRO\VHYRQ)RUPDOGHK\GLQ/XIWELOGHWGDV:DVVHUVWRIIDWRPKLHUPLWHLQHP
ZHLWHUHQ )RUPDOGHK\GPROHNO HLQ:DVVHUVWRIIPROHNO 5% GLH YHUEOLHEHQHQ )RUP\OUDGLNDOH
GLVSURSRUWLRQLHUHQ]X)RUPDOGHK\GXQG.RKOHQPRQR[LG5%'LHTXDQWLWDWLYH%HVWLPPXQJYRQ
:DVVHUVWRIIOLHIHUWEHL.HQQWQLVGHU$Q]DKOGHUDEVRUELHUWHQ3KRWRQHQGLH6XPPHGHU4XDQWHQDXV
EHXWHQf Ç XQGf É VRZLHGHQ$QWHLOGHUVWUDKOXQJVORVHQ5HOD[DWLRQ'LH=XJDEHYRQ,VREXWHQ]XP






GHU 3KRWRO\VHSURGXNWH :DVVHUVWRII XQG .RKOHQPRQR[LG HUPLWWHOW $OV /LFKWTXHOOH GLHQWH
&ODUNHWDOHLQIUHTXHQ]YHUGRSSHOWHUGXUFKVWLPPEDUHU)DUEVWRIIODVHU
+ 12 +12ñ+ £ £ ò   5%
7DQJHWDO EHGLHQWHQ VLFK ZLH &ODUNHWDO GHU 5HDNWLRQ 5% DOOHUGLQJV QXW]WHQ VLH GLH
KRKH4XDQWHQDXVEHXWH GHU )OXRUHV]HQ] GHV DQJHUHJWHQ+125DGLNDOV DXVhEHU GLHVHQ8PZHJ


















PRQR[LG ZXUGH PLW HLQHU ;HQRQODPSH PLW DQJHVFKORVVHQHP0RQRFKURPDWRU EHVWUDKOW XQG GDV
HQWVWHKHQGH 6WLFNVWRIIGLR[LG 5% QDFK ,RQLVLHUXQJ PLW 6FKZHIHOKH[DIOXRULGDQLRQHQ PDV
VHQVSHNWURPHWULVFK QDFKJHZLHVHQ 'LH HEHQIDOOV HQWVWHKHQGHQ +\GUR[\OUDGLNDOH ELOGHQ PLW GHP
JURHQhEHUVFKXVV DQ )RUPDOGHK\G )RUP\OUDGLNDOH ]XUFN 5% ZDV GLH.HWWHQUHDNWLRQ EH
JUQGHW
2+1212+2 óó ++   5%
+&22++&+22+ ô ++   5%
'LH FKHPLVFKH9HUVWlUNXQJ DOV UHODWLYH0HWKRGH LVW DXI HLQH.DOLEUDWLRQ DQJHZLHVHQ$OV5HIH
UHQ]ZHUW GLHQWH GLH YRQ 'H0RUHHWDO DQJHJHEHQH UDGLNDOLVFKH 4XDQWHQDXVEHXWH EHL
QPf õ  
9HUJOHLFK
'LH 4XDQWHQDXVEHXWHQ YRQ 7DQJHWDO XQG &ODUNHWDO ZHLFKHQ VLJQLILNDQW YRQ GHQHQ YRQ
+RURZLW]XQG&DOYHUWXQG0RRUWJDWHWDODEZREHLGLHHUVWHQEHLGHQ*UXSSHQ12DOV5DGLNDOIlQ
JHUEHQXW]WHQGLHEHLGHQOHW]WJHQDQQWHQ*UXSSHQ,VREXWHQRGHU2 ö 'LH(PSIHKOXQJYRQ'H0RUH
HWDO VWW]W VLFK LP:HVHQWOLFKHQ DXI GLH'DWHQ YRQ0RRUWJDWHWDO GD GLHVH0HVVXQJHQ
XQWHU%HGLQJXQJHQGXUFKJHIKUWZXUGHQGLHGHQWURSRVSKlULVFKHQ*HJHEHQKHLWHQDPlKQOLFKVWHQ
VLQG 'LH 0HVVXQJ YRQ 6PLWKHWDO ]HLFKQHQ GLH :HOOHQOlQJHQDEKlQJLJNHLW YRQ +RURZLW]










GHV%R[PRGHOOV IU GLH$EVFKlW]XQJ GHU)ROJHFKHPLH LP6WU|PXQJVURKUUHDNWRU GHV FKHPLVFKHQ
$NWLQRPHWHUV
'LH 5HDNWLRQVJHVFKZLQGLJNHLWVNRQVWDQWHQ ]ZHLWHU 2UGQXQJ VLQG LQ FPñV ÷ ø  DQJHJHEHQ GLH HUVWHU
2UGQXQJXQGGLH3KRWRO\VHIUHTXHQ]HQLQV ÷ ø 
3KRWRO\VHIUHTXHQ]HQ
+&+2Kn£ £ + ö &2 - ø  ¼ ÷ ù  5&
+&+2Kn£ £ ++&2 - ö  ¼ ÷ ù  5&
+ ö 2 ö Kn£ £ 2+ - ú  ¼ ÷
û  5&
2 ú Kn£ £ 2 ö 2 - ü  ¼ ÷ ü  5&
2 ú Kn£ £ 2 ö 2 ø ' - ù  ¼ ÷ ù  5&
12 ö Kn£ £ 122 - û  ¼ ÷ ú  5&
12 ú Kn£ £ 122 ö  - ý  ¼ ÷ ö  5&
12 ú Kn£ £ 12 ö 2 - þ  ¼ ÷
ø  5&
+212Kn£ £ 2+12 - ß  ¼ ÷ ú  5&
+12 ú Kn£ £ 12 ö 2+ - ø   ¼ ÷ ý  5&
+12 ü Kn£ £ +2 ö 12 ö  - øﬃø  ¼ ÷
û  5&
'LH YHUZHQGHWHQ 3KRWRO\VHIUHTXHQ]HQ ZXUGHQ DXV GHP 6RQQHQK|FKVWVWDQG LP 6RPPHU QDFK
5|WKDEJHVFKlW]W
5HDNWLRQHQGHV2+5DGLNDOV
2++&+2£ £ + ö 2+&2 N ø ß  ¼ ÷
øﬃø  5&
2++ ö 2 ö £ £ + ö 2+2 ö  N ö    ¼ ÷
ø
ö  5&
2++ ö  £ £ + ö 2+2 ö  N ö ø  ¼ ÷ ø ù  5&
2+&2£ £ +&2 ö  N öﬃö  ¼ ÷ ø ú  5&
2+2 ú £ £ +2 ö 2 ö  N ö ú  ¼ ÷
ø
ü  5&
2++2 ö £ £ + ö 22 ö  N öﬃü  ¼ ÷
ø   5&
2+2+ £ £ + ö 2 ö  N ö ù  ¼ ÷ ø ö  5&
2+12 £ £ +212 N ö û  ¼ ÷ ø ö  5&
2+12 ö  £ £ +12 ú  N ö ý  ¼ ÷ ø ö  5&
2++212£ £ + ö 212 ö  N ö þ  ¼ ÷
ø
ö  5&
2++12 ú £ £ + ö 212 ú  N ö ß  ¼ ÷
ø
ú  5&




+2 ö +2 ö  £ £ + ö 2 ö 2 ö  N ú ø  ¼ ÷ ø ö  5&
+2 ö +2 ö £ £ + ö 2 ö 2 ö  N ú ö  ¼ ÷
ø
ö  5&
+2 ö 12£ £ 2+12 ö  N úﬃú  ¼ ÷
ø
ö  5&
+2 ö 12 ö  £ £ +12 ü  N ú ü  ¼ ÷ ø ö  5&
+2 ö 12 ú £ £ +12 ú 2 ö  N ú ù  ¼ ÷
ø
ö  5&
+2 ö 2 ú £ £ 2+2 ö  N ú û  ¼ ÷
ø ù  5&
5HDNWLRQHQGHUUHDNWLYVWHQ5DGLNDOH
+2 ö  £ £ +2 ö  N ø ö  ¼ ÷ ø ö  5&
+&22 ö £ £ +2 ö &2 N ø ú  ¼ ÷
ø
ö  5&
22 ö £ £ 2 ú  N ø ü  ¼ ÷ ø ü  5&
22 ú £ £ 2 ö  N ø ù  ¼ ÷
ø
ù  5&
2 ø '2 ö £ £ 22 ö  N ø"û  ¼ ÷
øﬃø  5&
2 ø '1 ö £ £ 1 ö 2 N ø ý  ¼ ÷
øﬃø  5&
2 ø '+ ö 2£ £ 2+ N ø þ  ¼ ÷
ø   5&
6RQVWLJH5HDNWLRQHQGHU6WLFNR[LGH
122 £ £ 12 ö  N úﬃý  ¼ ÷ ø ö  5&
122 ú £ £ 12 ö 2 ö  N ú þ  ¼ ÷
ø
ü  5&
1212 ú £ £ 12 ö  N ú ß  ¼ ÷ øﬃø  5&
12 ö 2£ £ 122 ö  N ü    ¼ ÷
ø
ö  5&
12 ö 2 ú £ £ 12 ú 2 ö  N ü ø  ¼ ÷
ø
ý  5&
12 ö 12 ú  £ £ 1 ö 2 ù  N üﬃö  ¼ ÷ ø ö  5&
12 ö 12 ú £ £ 1212 ö 2 ö  N ü ú  ¼ ÷
ø"û  5&
12 ú +&+2£ £ +12 ú +&2 N üﬃü  ¼ ÷ ø"û  5&
12 ú £ £ 2 ö 12 ö  N ü ù  ¼ ÷
ø"û  5&
1 ö 2 ù £ £ 12 ö 12 ú  N ü û  ¼ ÷ ö  5&
1 ö 2 ù + ö 2£ £ +12 ú  N ü ý  ¼ ÷ öﬃö  5&




+&+2 +2 +2&+ 22+    N ü ß  ¼ ÷ ø ü  5&
+2&+ 22 +&+2 +2  +  N ù    ¼ ö  5&
+2&+ 22 +2 2 +2&+ 22+
2 +&22+ + 2
	 	 	 	
	 	
+  +





+2&+ 22 +2&+ 2 2 +  N ù ö  ¼ ÷ ø ö  5&
 22+&++&22+22+2&+ ++  N ù ú  ¼ ÷ ø ú  5&
+2&+ 2 2 +&22+ +2  +  +  N ù ü  ¼ ÷ ø ü  5&
'LH 5HDNWLRQVJHVFKZLQGLJNHLWVNRQVWDQWHQ 5&5& VWDPPHQ DXV 'H0RUHHWDO PLW
$XVQDKPH GHU5HDNWLRQHQ5& %RKQXQG=HW]VFK XQG5& 'RQDKXHHWDO













VHQJUHQ]HQZXUGHQLFKWPLWEHUFNVLFKWLJWGDVLHLQGHU*U|HQRUGQXQJ ÷ û OLHJWXQGQXUPD[LPDO
 ú  5HIOH[LRQHQ PLW GHP0RGHOO YHUIROJW ZXUGHQ 'LH (LJHQVFKDIWHQ GHV *DVHV ZHUGHQ GXUFK
'UXFNXQG7HPSHUDWXULP5HDNWRUVRZLHGHP6WRIIPHQJHQDQWHLOXQG$EVRUSWLRQVTXHUVFKQLWWGHU





)U MHGHQ/LFKWVWUDKOGHUDXIGHQ5HDNWRU WULIIWZXUGH]XQlFKVWGLH:HJOlQJHGLHVHV6WUDKOV LP
*DVUDXPGHV5HDNWRUVRKQH%HUFNVLFKWLJXQJGHU/LFKWEUHFKXQJXQG5HIOH[LRQEHUHFKQHW 6ROO
ZHJOlQJH$QVFKOLHHQGZXUGHQ/LFKWEUHFKXQJXQG5HIOH[LRQDQGHQ5HDNWRUZlQGHQEHUFNVLFK

























LP0RGHOO KDQGKDEHQ OlVVW ,Q $EELOGXQJ' LVW HLQHU GHU 6WUDKOHQ GDUJHVWHOOW GLH SDUDOOHO ]XU
$QKDQJ'
 




OXQJVIOXVVGLFKWH NDQQ GDKHU GXUFK 'UHKXQJ XQG 6SLHJHOXQJ GHV .RRUGLQDWHQV\VWHPV LQ HLQHQ
6WUDKO SDUDOOHO ]XP LQ $EELO
GXQJ' JH]HLJWHQ $QIDQJVVWUDKO
EHUIKUW ZHUGHQ RKQH GDVV VLFK
GHVVHQ(LQIDOOVZLQNHORGHU$EVWDQG
]XP0LWWHOSXQNWGDGXUFKlQGHUW
,Q GHQ +LVWRJUDPPHQ GHU $EELO
GXQJ' VSLHJHOQ VLFK GLH :DKU
VFKHLQOLFKNHLWHQ ZLGHU PLW GHQHQ
GLHHLQ]HOQHQ:HUWHIUGLH$EVWlQ
GH D ø  XQG (LQIDOOVZLQNHOa   LP
0RGHOO DXIWUHWHQ$OOH:HUWH IU D ø 
NRPPHQ PLW JOHLFKHU :DKUVFKHLQ
OLFKNHLW YRU ZDV GXUFK GLH DNWLQL
VFKH6WUDKOXQJVIOXVVGLFKWHYRUJHJH
EHQ LVW )U GHQ (LQIDOOVZLQNHO a  
JLOW GLHV VFKRQ QLFKW PHKU GD LP
0LWWHO PHKU 6WUDKOHQ HLQHV JOHLFK
I|UPLJHQ SDUDOOHOHQ 6WUDKOXQJVIHO
GHV XQWHU HLQHP NOHLQHQ (LQIDOOV
ZLQNHO DXI HLQHQ.UHLVXPIDQJ WUHI



















$EE'5HODWLYH VWDWLVWLVFKH:DKUVFKHLQOLFKNHLW 3 GHU6WDUWEHGLQJXQJHQGHV7HLO  GHV0RGHOOV IU HLQHQ
'DWHQVDW]PLW  6WDUWVWUDKOHQ/LQNV$EVWlQGHD  GHU6WDUWVWUDKOHQYRQGHU\$FKVH5HFKWV(LQIDOOVZLQNHO











$EE' 6FKQLWW VHQNUHFKW ]XU /lQJVDFKVH GHV 5HDNWRUV PLW
,QQHQUDGLXVUXQG$XHQUDGLXV5=XU6LPXODWLRQGHUDNWLQLVFKHQ
6WUDKOXQJVIOXVVGLFKWH XP GHQ 5HDNWRU ZXUGHQ GLH $EVWlQGH D 
GHU 6WDUWVWUDKOHQ YRQ GHU \$FKVH DXV GHP ,QWHUYDOO > 5@ SHU
=XIDOOVJHQHUDWRUDXVJHZlKOW





    

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]XQlFKVW QLFKW EHUFNVLFKWLJW ,Q GHU$EELOGXQJ' VLQG GLH REHQ EHVFKULHEHQHQ:HJOlQJHQ O ﬀ 






































$EE'2EHQ9HUKDOWHQ GHU 6ROOZHJOlQJH O ﬂﬃ  XQG GHU HIIHNWLYHQ:HJOlQJH O    LQ $EKlQJLJNHLW GHV $E
VWDQGVD  GHV$QIDQJVVWUDKOVYRQGHU\$FKVH
0LWWH 9HUKDOWHQ GHV4XRWLHQWHQb    O ! O ﬂﬃ LQ $EKlQJLJNHLW GHV $EVWDQGHV D   GHV $QIDQJVVWUDKOV YRQ GHU
\$FKVHEHL9HUIROJXQJYRQQ  7HLOVWUDKOHQ



















































'LH:HJOlQJHQ QHKPHQPLW ]XQHKPHQGHP$EVWDQG D   DE GD GHU6WUDKOPLW ]XQHKPHQGHP$E
VWDQGYRQGHU\$FKVHGHQ,QQHQNUHLVGHV5HDNWRUVLPPHUZHLWHUDP5DQGVFKQHLGHW,VWGHU$E
VWDQGGHV6WDUWVWUDKOVYRQGHU\$FKVHJOHLFKGHP ,QQHQUDGLXV U RGHUJU|HU VLQG VRZRKO O ﬀ  DOV




8QWHUVFKLHGH ]ZLVFKHQ 6ROOZHJOlQJH XQG HIIHNWLYHU:HJOlQJH ODVVHQ VLFK DP EHVWHQ HUNHQQHQ
LQGHPPDQGHQ4XRWLHQWHQb .  O ﬁ  O / ELOGHW'LHPLWWOHUH*UDILNGHU$EELOGXQJ']HLJWGLH$E
KlQJLJNHLW YRQb   YRP$EVWDQG D   XQG GHU$Q]DKO Q   GHU YHUIROJWHQ7HLOVWUDKOHQ'LH HIIHNWLYH
:HJOlQJHOLHJWEHLQ   YHUIROJWHQ7HLOVWUDKOHQVHOEVWEHLVHQNUHFKWDXIWUHIIHQGHP$QIDQJVVWUDKO
$EVWDQGD  JOHLFK1XOOQXUEHLGHU6ROOZHJOlQJH=XJU|HUHQ$EVWlQGHQKLQYHUULQJHUWVLFK




]DKO GHU7HLOVWUDKOHQ GLH LP0RGHOO YHUIROJWZHUGHQ QlKHUW VLFK GLH HIIHNWLYH:HJOlQJH LPPHU
PHKUGHU6ROOZHJOlQJHDQZLHYRQ=DIRQWHHWDODQDO\WLVFKKHUJHOHLWHW'HUGXUFKGDV0R
GHOOYHUXUVDFKWH9HUOXVWHUJLEWVLFKDXVGHQMHZHLOLJHQ)OlFKHQXQWHUGHQ.XUYHQGHUXQWHUHQ*UD
























5HIOH[LRQGXUFKGHQ*DVUDXPGHV5HDNWRUVZDQGHUQ%HLGHP6ROOZHUW$ ﬀ = S , 2 3 4 , 4 KDQGHOWHV
VLFKZLHHLQJDQJVHUZlKQWXPGHQ$QWHLOGHU6WUDKOXQJGHU LP*DVUDXPDEVRUELHUWZLUG(UEH
UHFKQHWVLFKDXVGHU6XPPHGHU'LIIHUHQ]HQGHU$XVJDQJVLQWHQVLWlWHQ, 5 XQG(QGLQWHQVLWlWHQ,
GHU HLQ]HOQHQ 6WUDKOHQ ,P0RGHOOZHUGHQ GDQQ GLH$EVRUSWLRQVDQWHLOH DOOHU (LQ]HOVWUDKOHQ DOOHU
$QIDQJVVWUDKOHQDXIDGGLHUWGHUHQ6XPPHGHQ,VWZHUW$ ﬁ  GDUVWHOOHQGHUHIIHNWLYHQ$EVRUSWLRQ,Q
$EELOGXQJ' LVWGHU4XRWLHQWg .  = $ ﬁ  $ ﬀ JHJHQGDV6WRIIPHQJHQYHUKlOWQLVYRQ)RUPDOGHK\G
DXIJHWUDJHQ'HP0RGHOO OLHJWGHUPD[LPDOH$EVRUSWLRQVTXHUVFKQLWWYRQ)RUPDOGHK\G]XJUXQGH
s   6 7 FPð%LV]XHLQHP0LVFKXQJVYHUKlOWQLVYRQOLHJWGHUDEVRUSWLRQVEHGLQJWH9HUOXVW






















$EE'8QWHUVFKlW]XQJGHU3KRWRO\VHIUHTXHQ] LP0RGHOOUHDNWRU'HU4XRWLHQW g   $EVRUSWLRQ ,VWZHUW 
$EVRUSWLRQ 6ROOZHUW LVW JHJHQ GDV0LVFKXQJVYHUKlOWQLV YRQ )RUPDOGHK\G XQWHU 1RUPDOEHGLQJXQJHQ EDU
& DXIJHWUDJHQ 'HP 0RGHOO OLHJW GHU PD[LPDOH $EVRUSWLRQVTXHUVFKQLWW YRQ )RUPDOGHK\G ]XJUXQGH




VHQNUHFKW ]XU/lQJVDFKVHGHV5HDNWRUV DXIGLH$EVRUSWLRQVHLJHQVFKDIWHQ LP5HDNWRUXQWHUVXFKW
KDW NHLQH QHQQHQVZHUWHQ %HHLQWUlFKWLJXQJHQ GHU 0HVVJHQDXLJNHLW GHV $NWLQRPHWHUV GXUFK GLH
RSWLVFKHQ(LJHQVFKDIWHQGHV5HDNWRUVHUNHQQHQODVVHQ'LH6WUDKOXQJVDEVRUSWLRQLP5HDNWRUUDXP
YHUULQJHUW GLH ,QWHQVLWlW GHUPHKUIDFK LP ,QQHUHQGHV5HDNWRUV UHIOHNWLHUWHQ6WUDKOHQ LP5DKPHQ
GHU0RGHOOXQVLFKHUKHLWYRQQLFKW(UVWEHL0LVFKXQJVYHUKlOWQLVVHQYRQGHXWOLFKEHU
XQWHU 1RUPDOEHGLQJXQJHQ ZUGH )RUPDOGHK\G HLQH VR VWDUNH 6WUDKOXQJVDEVRUSWLRQ ]HLJHQ GDVV
HLQH VLJQLILNDQWH 8QWHUVFKlW]XQJ GHU ZDKUHQ 3KRWRO\VHIUHTXHQ] DXV $NWLQRPHWHUPHVVXQJHQ ]X
HUZDUWHQZlUH

























YRQ e XQGk LQ GHQ REHQEHVFKULHEHQHQ
*UHQ]HQEHNRPPWPDQGDV LQ GHU UHFK
WHQ*UDILNGHU$EELOGXQJ'GDUJHVWHOO
WH+lXILJNHLWVSURILO IUa ? :LH LP0R
GHOO ZXUGH LP 0RGHOO GLH 6WUDKODE
VRUSWLRQ LP *DVUDXP GHV 5HDNWRUV ]X
QlFKVWQLFKWEHUFNVLFKWLJWXPGDV0R
GHOO DQ VLFK ]X FKDUDNWHULVLHUHQ $QGHUV
DOV0RGHOOYHUKlOWVLFK0RGHOOQLFKW





OXVW DQ DNWLQLVFKHU 6WUDKOXQJVIOXVVGLFKWH
GXUFKGLH1LFKWLGHDOLWlWHQGOLFKH/lQJH
GHV 5HDNWRUV % 'HU 9HUOXVW DQ DNWL
QLVFKHU 6WUDKOXQJVIOXVVGLFKWH GHU GXUFK
GLHEHJUHQ]WH$Q]DKOGHUYHUIROJWHQ5H
















'DWHQVDW]PLW @ 6WDUWVWUDKOHQ/LQNV$EVWlQGHD A GHU6WDUWVWUDKOHQYRQGHU\$FKVH5HFKWV(LQIDOOVZLQNHO
a B EHL @ 6WDUWVWUDKOHQ
$EE' 6FKQLWW GXUFK GLH /lQJVDFKVH GHV 5HDNWRUV PLW
,QQHQUDGLXVU$XHQUDGLXV5XQGGHU/lQJH/=XU6LPXODWLRQ
GHUDNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWHXPGHQ5HDNWRUZXUGHQ


























=X$%HL HLQHP LGHDOHQ5HDNWRU QLPPW GLH 6ROOZHJOlQJHPLW GHP(LQIDOOVZLQNHO ]X XQGZLUG
XQHQGOLFKJUREHLHLQHP(LQIDOOVZLQNHOYRQ,QHLQHPUHDOHQ5HDNWRUZLUG6WUDKOXQJYRQGHQ

























$EE' 6ROOZHJOlQJH O FGA  LQ $EKlQJLJNHLW GHV (LQIDOOVZLQNHOV a B XQG GHV $EVWDQGHV D A  ,Q HLQHP LGHDOHQ
5HDNWRUPLWXQHQGOLFKHU/lQJHLVWGLH6ROOZHJOlQJHXQDEKlQJLJYRQD A GLFNJH]HLFKQHWH/LQLH-HQDFK$E
VWDQG D A  GHV HLQWUHIIHQGHQ 6WUDKOV DXI GHQ UHDOHQ 5HDNWRU PLW HQGOLFKHU /lQJH ZHUGHQ GLH 6ROOZHJOlQJHQ
GXUFKGLH5HVWOlQJHGHV5HDNWRUVEHJUHQ]WZDDJHUHFKWHGQQJH]HLFKQHWH/LQLHQ
,QHLQHP LGHDOHQ5HDNWRU GLFNJH]HLFKQHWH/LQLH LVWGLHVH:HJOlQJHQDWUOLFKXQDEKlQJLJYRP
$EVWDQG D > ZlKUHQG LQ HLQHP UHDOHQ5HDNWRU GLH:HJOlQJHQ MH QDFK$EVWDQGD >  EHLPHKU RGHU
ZHQLJHUJURHQ*UHQ]ZLQNHOQGXUFKGLH(QGNDSSHQEHJUHQ]WZHUGHQ GQQJH]HLFKQHWH/LQLHQ
%HL NOHLQHUHQ:LQNHOQ DOV GHP *UHQ]ZLQNHO VLQG GLH UHDOHQ 6ROOZHJOlQJHQ JOHLFK GHQ LGHDOHQ
6ROOZHJOlQJHQ'LH UHDOHQ.XUYHQ IDOOHQ GDQQPLW GHU ,GHDONXUYH ]XVDPPHQXQG VLQG LQ$EELO
GXQJ' QLFKW VLFKWEDU %HL HLQHP $EVWDQG D >  YRQ PP EHWUlJW EHLVSLHOVZHLVH GLH PD[LPDOH
:HJOlQJH LQ GHPKLHU YHUZHQGHWHQ5HDNWRU YRQPP/lQJH HWZDVPHKU DOV PP(V
ZHUGHQKLHUQXUGLH:HJOlQJHQGHU6WUDKOHQEHVFKQLWWHQGLHXQWHUHLQHP:LQNHOYRQRGHU
JU|HUDXIGHQ5HDNWRUWUHIIHQ-HQlKHUGHU6WUDKOMHGRFKDQGDV(QGHGHV5HDNWRUVUFNWJU|HU
ZHUGHQGHV D >  GHVWR NOHLQHUZLUG GHU:LQNHO XQWHU GHP GLH 6WUDKOHQ GXUFK GLH(QGNDSSHQ EH
JUHQ]WZHUGHQ%HLHLQHPD > YRQPP]XP%HLVSLHOVLQGDOOH6WUDKOHQEHWURIIHQGLHXQWHUHL
QHP:LQNHO YRQ  RGHU JU|HU (LQIDOOHQ %HL PP EHWUlJW GHU*UHQ]ZLQNHO  EHL
PPXVZ8PQXQGHQJHVDPWHQ$QWHLOGHU6WUDKOXQJ]XEHVWLPPHQGHUDXIGLH(QG
NDSSHQ IlOOW XQG GDPLW YHUORUHQ JHKW ZXUGH IU MHGHQ:HUW IU D >  GHU$QWHLO GHU 6WUDKOXQJ EH
VWLPPW GHU XQWHU GHP EHWUHIIHQGHQ *UHQ]ZLQNHO RGHU HLQHP JU|HUHQ:LQNHO DXI GHQ 5HDNWRU
IlOOW'DV(UJHEQLVGLHVHU%HUHFKQXQJHQLVWLQ$EELOGXQJ'GDUJHVWHOOW'HU*UDSK]HLJWGHQ$Q
WHLOGHU6WUDKOXQJGHUEHLGHPMHZHLOLJHQ:HUWIUD > YHUORUHQJHKW'LH)OlFKHXQWHUGHU.XUYH











































=X % 8P GHQ )HKOHU GHV QXPHULVFKHQ0RGHOOV ]X EHVWLPPHQ ZXUGHQ %HUHFKQXQJHQ EHL YHU
VFKLHGHQHQ:HUWHQIUD M XQGa M PLWQ M  XQG7HLOVWUDKOYHUIROJXQJHQGXUFKJHIKUW
$OV (UJHEQLV HUKlOWPDQ MHZHLOV HLQH GUHLGLPHQVLRQDOH0DWUL[PLW GHQ9DULDEOHQ D M a M  XQG GHU
HIIHNWLYHQ:HJOlQJHO NM 'LH9ROXPLQDXQWHUGHQ)OlFKHQGLHGXUFKGLHMHZHLOLJHQ0DWUL]HQDXI
JHVSDQQWZHUGHQHQWVSUHFKHQGHQ6XPPHQGHUHIIHNWLYHQ:HJOlQJHQ$XVGHQUHDOHQ6ROOZHUWHQ












VWUDKOHQ NRQQWHQ QLFKW YHUIROJWZHUGHQ GD GLH5HFKHQ]HLW ]XU (UVWHOOXQJ GLHVHV'DWHQVDW]HV DXI
HLQHP3&EHUHLWVQHXQ7DJHEHWUXJ$XVGHUJUREDEJHVFKlW]WHQ([WUDSRODWLRQ LQ$EELOGXQJ'






















0RGHOO'HU QXPHULVFKH )HKOHU GXUFK GLH EHJUHQ]WH$Q]DKO GHU YHUIROJWHQ5HIOH[H QLPPWPLW
GHP(LQIDOOVZLQNHO]XGDGLH5HIOHNWLYLWlWYRQ*ODVPLWGHP(LQIDOOVZLQNHO]XQLPPWXQGGDPLW


































FKHUKHLWHQ TXDQWLIL]LHUW VLQG IROJHQ GLH (UJHEQLVVH GHU0RGHOOlXIHPLW 6WUDKOXQJVDEVRUSWLRQ LP
*DVUDXPGLHGHUZHLWHUHQ&KDUDNWHULVLHUXQJGHV5HDNWRUVGLHQHQ'D]XZXUGHZLHEHL0RGHOO



























XQG5HIOH[LRQGXUFKGHQ*DVUDXPGHV5HDNWRUVZDQGHUQ%HLGHP6ROOZHUW$ O M = S , Z![ \ , \ KDQ
GHOWHVVLFKZLH(LQJDQJVHUZlKQWXPGHQ$QWHLOGHU6WUDKOXQJGHULP*DVUDXPDEVRUELHUWZLUG(U
EHUHFKQHW VLFKDXVGHU6XPPHGHU'LIIHUHQ]HQGHU$XVJDQJVLQWHQVLWlWHQ, Z  XQG(QGLQWHQVLWlWHQ,
GHU$QIDQJVVWUDKOHQ,P0RGHOOZHUGHQGLH$EVRUSWLRQVDQWHLOHDOOHU(LQ]HOVWUDKOHQDOOHU$QIDQJV
VWUDKOHQDXIDGGLHUWGHUHQ6XPPHGHQ,VWZHUW$ NM GDUVWHOOHQGHUHIIHNWLYHQ$EVRUSWLRQ,Q$EELO
GXQJ' LVW GHU 4XRWLHQWg]   =$ NM $ O M  JHJHQ GDV 6WRIIPHQJHQYHUKlOWQLV YRQ )RUPDOGHK\G
DXIJHWUDJHQ $XFK GHP 0RGHOO  OLHJW GHU PD[LPDOH $EVRUSWLRQVTXHUVFKQLWW YRQ )RUPDOGHK\G
]XJUXQGHs   ^ _` FPð
%LV ]X HLQHP0LVFKXQJVYHUKlOWQLV YRQ  OLHJW GHU DEVRUSWLRQVEHGLQJWH 9HUOXVW LP 5HDNWRU
XQWHU,P%HUHLFKXPSSP  ^ a EHLGHPGDVFKHPLVFKH$NWLQRPHWHUEHWULHEHQZXUGH
OLHJWGHUDEVRUSWLRQVEHGLQJWH9HUOXVWEHLHWZD'DPLWOLHJWGHUDEVRUSWLRQVEHGLQJWH9HUOXVWGHV
5HDNWRUVVRZLHHUEHWULHEHQZXUGHLQGHU1lKHGHUDEJHVFKlW]WHQ0RGHOOXQVLFKHUKHLWYRQ
'D IU MHGHV 6WRIIPHQJHQYHUKlOWQLV DXV .DSD]LWlWVJUQGHQ QXU HLQKXQGHUW 6WDUWVWUDKOHQ YHUIROJW
ZXUGHQ LVW GLH6WUHXXQJ GHU0RGHOOHUJHEQLVVH UHFKW JUR'HU$QVWLHJ GHV g M :HUWHV EHL 6WRII
PHQJHQYHUKlOWQLVVHQ]ZLVFKHQÂ ^ _ Z XQGÂ ^ b VRZLHEHULVWGDUDXI]XUFN]XIKUHQ
5HVPHH0RGHOO
'DV0RGHOOGDVGLH$XVZLUNXQJHQHLQHU]ZHLGLPHQVLRQDOHQ6WUDKOXQJVIOXVVGLFKWHLQGHU(EHQH
GXUFK GLH/lQJVDFKVH GHV5HDNWRUV DXI GLH$EVRUSWLRQVHLJHQVFKDIWHQ LP5HDNWRU XQWHUVXFKW KDW
QXUNOHLQH%HHLQWUlFKWLJXQJHQGHU0HVVJHQDXLJNHLWGHV$NWLQRPHWHUVGXUFKGLHRSWLVFKHQ(LJHQ
























WLRQ6ROOZHUW LVW JHJHQGDV0LVFKXQJVYHUKlOWQLV YRQ)RUPDOGHK\GXQWHU1RUPDOEHGLQJXQJHQ EDU &
DXIJHWUDJHQ 'HP 0RGHOO OLHJW GHU PD[LPDOH $EVRUSWLRQVTXHUVFKQLWW YRQ )RUPDOGHK\G ]XJUXQGH s 
  d ef FPð)UMHGHV0LVFKXQJVYHUKlOWQLVZXUGHQ6WDUWVWUDKOHQELV]XPVWHQ7HLOVWUDKOYHUIROJW














'LH DNWLQLVFKH 6WUDKOXQJVIOXVVGLFKWH LP UHDOHQ 5HDNWRU NDQQ DOV /LQHDUNRPELQDWLRQ GHU EHLGHQ






 (LQ(LQIOXVV GHU6WUDKOXQJVDEVRUSWLRQGXUFK)RUPDOGHK\G LP*DVUDXPGHV5HDNWRUV DXI
GLH%HVWLPPXQJGHU DNWLQLVFKHQ6WUDKOXQJVIOXVVGLFKWH NRQQWH HUVW EHL0LVFKXQJVYHUKlOW
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'DV9HU]ZHLJXQJVYHUKlOWQLV-  -  KlQJWYRP6RQQHQ]HQLWZLQNHODE0LW*OHLFKXQJ(ODVVHQVLFK
GLH0LVFKXQJVYHUKlOWQLVVHYRQ&2XQG+  XQWHUJHJHEHQHP9HU]ZHLJXQJVYHUKlOWQLVLQ%H]LHKXQJ
VHW]HQ

















































































































































































































































































&2 0* -XO  XQYHUGQQW 9HUJOHLFKVJDV
&2 0* $XJ   
&2 0* $XJ   
&2
,&* 0* -XO   
+ ² &2
 /LQGH 1RY   










&2 ,&* -XQ  XQYHUGQQW 9HUJOHLFKVJDV
&2 0* -XO   
&2
,&* 0* -XO   











&2 ,&*   XQYHUGQQW 9HUJOHLFKVJDV
&2 0* -XO   
&2
,&* 0* -XO   
³ 0*0HVVHU*ULHVKHLP
/LQGH/LQGH$*















+ ²  0* -XO  XQYHUGQQW 9HUJOHLFKVJDV
+ ²  0* $XJ  XQYHUGQQW 
+ ² &2
 /LQGH 1RY   
+ ²  0* $XJ   
+ ² &2
 /LQGH 1RY   
³ 6LHKH7DEHOOH)
'HU*DVDQDO\VDWRUZXUGHGDEHLXQNDOLEULHUWHLQJHVHW]WGDGLHHQGJOWLJH.DOLEUDWLRQMDHUVWHUIRO






































































UHJOHUYRQ%URRNVPLWHLQHP5HJHOEHUHLFKYRQELVFPñPLQ À Á )OXVVUHJOHUXQGXQGYRQ
 ELV FPñPLQ À Á  )OXVVUHJOHU ]XU$QZHQGXQJ$OOH*DVVWU|PHZXUGHQ GDUEHU KLQDXVPLW
NDOLEULHUWHQ%ODVHQ]lKOHUQMHZHLOVYRUXQGQDFKGHU9HUGQQXQJTXDQWLIL]LHUWVRGDVVGLH*DVIOV
VHPLWHLQHU*HQDXLJNHLWYRQEHVVHUDOVEHVWLPPWZRUGHQVLQG'LH3UREHQVFKOHLIHGHV*DV
DQDO\VDWRUV ZXUGH PLW HLQHP *DVIOXVV YRQ HWZD FPñPLQ À Á  GXUFKVWU|PW (U ZXUGH PLW HLQHU
3XPSHXQG)OXVVUHJOHUNRQVWDQWJHKDOWHQXPNRQVWDQWH'UXFNYHUKlOWQLVVHLQGHU3UREHQVFKOHLIH
ZlKUHQGGHU9HUVXFKH]XJDUDQWLHUHQ,QYLHUWHOVWQGLJHQ,QWHUYDOOHQZXUGH]ZLVFKHQGHPXQYHU
GQQWHQ9HUJOHLFKVJDV XQG GHQ YHUGQQWHQ.DOLEUDWLRQVJDVHQPLW HLQHPPHFKDQLVFKHQ 6FKDOWHU
DEJHZHFKVHOWVRGDVVGLH$QDO\VHHLQHVYHUGQQWHQ.DOLEUDWLRQVJDVHV]ZLVFKHQ]ZHL$QDO\VHQGHV





XQYHUGQQW EHU GHQ 9HUGQQXQJVDXIEDX LQ GLH 3UREHQVFKOHLIH GHV *DVDQDO\VDWRUV JHOHLWHW (V
HUJDEHQ VLFK JHULQJH9HUOXVWH GLH EHL GHU$XVZHUWXQJ GHU9HUVXFKHPLW EHUFNVLFKWLJWZXUGHQ





7DEHOOH) 'LH 1DFKDQDO\VHQ ZLFKHQ ZLH HUZDUWHW VWDUN YRQ GHQ XUVSUQJOLFK DQJHJHEHQHQ








&2   
&2   
&2   
+ ²    
+ ²    






V\QWKHWLVFKHU /XIW GLH JOHLFKHQ0LVFKXQJVYHUKlOWQLVVH HLQJHVWHOOW GLH DXFK LQ GHQ YLHU .DOLEUD
WLRQVJDVHQYRUODJHQ'DGLH5HLQJDVHHWZDXPGHQ)DNWRU Â YHUGQQWZHUGHQPXVVWHQZXUGHGHU
$XIEDXDXV$EELOGXQJ)XPHLQH]ZHLWH9HUGQQXQJVVWXIHHUZHLWHUWXQGGLH)OXVVUHJOHUXQG
DXVJHWDXVFKW VLHKH$EELOGXQJ) 'DV 5HLQJDVPLW HLQHU 6WU|PXQJVJHVFKZLQGLJNHLW YRQ HWZD
FPñPLQ À Á ZXUGHPLWHLQHP6WURPV\QWKHWLVFKHU/XIWYRQHWZDOPLQ À Á LQHLQHP0LVFKNROEHQ
DXV*ODVYHUVHW]W'DV*DVJHPLVFKZXUGHGXUFKHLQHQ'UXFNUHJOHUDEJHIKUWGHUHLQHQNRQVWDQWHQ
hEHUGUXFNYRQEDULQGHP*ODVNROEHQDXIUHFKWKLHOW$XVGLHVHPZXUGHQGDQQGLHJHULQJHQ*DV
IOVVH ±FPñPLQ À Á PLW)OXVVUHJOHUHQWQRPPHQXPGLH MHZHLOVEHQ|WLJWHQ0LVFKXQJVYHU






















































































&2     
&2     
+ ²      
























&2 0* $XJ    
&2 0* $XJ    
&2 0* -XO    
+ ² &2 /LQGH 1RY    
+ ² &2 /LQGH 1RY    
&2,&* 0* -XO    
&2,&* 0* -XO    
&2,&* ,&* -XQ    









+ ²  0* $XJ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R[LGPDUNLHUWHQ *DVVWURP LQ HLQHP 6WU|PXQJVH[SHULPHQW EHVWLPPW )U GLH0DUNLHUXQJ ZXUGH
6WLFNVWRIIPRQR[LG DXVJHZlKOW GD GLHVHV *DVPLW KRKHU =HLWDXIO|VXQJ QDFKZHLVEDU LVW XQG VLFK
VHLQ'LIIXVLRQVYHUKDOWHQNDXPYRQGHPGHV)RUPDOGHK\GVXQWHUVFKHLGHWGD0ROHNXODUJHZLFKWXQG





RKQH'LIIXVLRQ VHKUYLHO ODQJVDPHUGXUFKGDV5RKU IOLHHQDOV0ROHNOH GLH VLFKQDKHGHU0LW
WHODFKVHGHV5RKUHVDXIKDOWHQ'LH:HJVWUHFNH[!GLHVLFKHLQ*DVPROHNOLP0LWWHOYRQVHLQHU
XUVSUQJOLFKHQ3RVLWLRQ LQHLQHPUXKHQGHQ*DVZHJEHZHJWEHUHFKQHWVLFKQDFKGHUDOOJHPHLQHQ
6WRWKHRULH DXV GHU'LIIXVLRQVNRQVWDQWHQ'XQG GHU=HLWGDXHU W QDFK*OHLFKXQJ*'LH'LIIX
VLRQVNRQVWDQWH HUJLEW VLFK DXV GHU PLWWOHUHQ IUHLHQ :HJOlQJH l XQG GHU PLWWOHUHQ 0ROHNOJH
VFKZLQGLJNHLW F ZLH LQ*OHLFKXQJ* DQJHJHEHQ'LHPLWWOHUH IUHLH:HJOlQJHZLHGHUXP KlQJW
YRQ'UXFNSXQG7HPSHUDWXU7GHV*DVHVXQGGHP6WRTXHUVFKQLWWsGHU*DVPROHNOHDE*
W'[ ¼¼=><   *
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¼¼=   *
'HUPLWWOHUH6WRTXHUVFKQLWWYRQ/XIWEHWUlJWQPðGHUYRQ)RUPDOGHK\GQPðXQGGHUYRQ
6WLFNVWRIIPRQR[LGQPð /D\HXQG/DE\%HL$WPRVSKlUHQGUXFNXQG5DXPWHPSHUDWXU
HUJLEWVLFKEHLHLQHP0ROHNXODUJHZLFKWYRQJPRO À Á HLQHPLWWOHUH0ROHNOJHVFKZLQGLJNHLWYRQ




HWZD Â À Í PðV À Á  ,QQHUKDOE HLQHU 6HNXQGH HQWIHUQW VLFK HLQ *DVPROHNO XQWHU GHQ DQJHJHEHQHQ
%HGLQJXQJHQLP'XUFKVFKQLWWHWZDPPYRQVHLQHU$XVJDQJVSRVLWLRQZDVJHUDGHGHP,QQHQ
UDGLXV GHV 5RKUUHDNWRUV HQWVSULFKW0LW GLHVHU *HVFKZLQGLJNHLW NDQQ VLFK GDV *DVPROHNO DXFK
TXHU ]XU 6WU|PXQJVULFKWXQJ EHZHJHQ (V ILQGHW GDKHU HLQ UHJHU0DWHULHDXVWDXVFK ]ZLVFKHQ GHQ
ODQJVDP IOLHHQGHQ 5DQGVWU|PXQJHQ XQG GHU VFKQHOOHQ 6WU|PXQJ HQWODQJ GHU0LWWHODFKVH VWDWW













LP$QDO\VDWRUJHELOGHWZHUGHQ(LQNRQVWDQWHU)OXVVFPñPLQ À Á V\QWKHWLVFKHU/XIWZXUGHGXUFK























]HQ]DQDO\VDWRU UHJLVWULHUW 'HU DQVFKOLHHQG DXIJH]HLFKQHWH 123HDN ZXUGH LQWHJULHUW XQG GHU
=HLWSXQNW EHVWLPPW DQ GHP GLH +lOIWH GHU 120ROHNOH GDV 6WU|PXQJVURKU YHUODVVHQ KDWWHQ
VLHKHREHUH*UDILNYRQ$EELOGXQJ*'LH]ZLVFKHQGLHVHP=HLWSXQNWXQGGHP'UXFNVWRYHU
VWULFKHQH =HLW ZXUGH DOV H[SHULPHQWHOO EHVWLPPWH $XIHQWKDOWVGDXHU DQJHVHKHQ ,QQHUKDOE GHU
0HVVJHQDXLJNHLWYRQHUJDEVLFKGDUDXVPLWGHUREHQJHQDQQWHQ6WU|PXQJVJHVFKZLQGLJNHLW




WHUHLQDQGHU XQG ]XVlW]OLFK PLW HLQHP 4XHFNVLOEHUPDQRPHWHU YHUJOLFKHQ XQG VWLPPWHQ ELV DXI
JHQDXEHUHLQ'LH7HPSHUDWXUPHVVJHUlWHZXUGHQHEHQIDOOVXQWHUHLQDQGHUYHUJOLFKHQXQG
]XVlW]OLFKPLW HLQHP(LV:DVVHUJHPLVFK EHUSUIW'HUHQ0HVVJHQDXLJNHLW EHWUXJ8P
GDV9RUKDQGHQVHLQ YRQ DXVWDXVFKDUPHQ =RQHQ DXVVFKOLHHQ ]X N|QQHQZXUGHQ0HVVXQJHQPLW
YHUVFKLHGHQHQ6WU|PXQJVJHVFKZLQGLJNHLWHQ]ZLVFKHQFPñPLQ À Á XQGFPñPLQ À Á GXUFKJHIKUW

















































$XIHQWKDOWVGDXHU EHL ]XVDPPHQJHVFKDOWHWHP 5HDNWRU XQG 6FKODXFK 0DQ HUNHQQW GDVV GHU
'XUFKPHVVHUGHV5RKUHV GXUFKGDVGHU/XIWVWURPJHOHLWHWZLUG GLH3HDNEUHLWHGHV DXVWUHWHQGHQ
6WLFNVWRIIPRQR[LGVVWDUNEHHLQIOXVVW2EZRKOGDV9ROXPHQGHV6FKODXFKVQXUHWZDNOHLQHU
LVWDOVGDVGHV5HDNWRUVLVWGHU3HDNGHU6FKODXFKPHVVXQJVHKUYLHOVFKPDOHUDOVGHUGHU5HDNWRU
PHVVXQJ'HU LQML]LHUWH*DVSIURSIHUVWUHFNW VLFK LP6FKODXFKPLWPP ,QQHQGXUFKPHVVHU VFKRQ
DP$QIDQJEHUFP/lQJH%HLGHP5HDNWRUEHWUlJWGLH$QIDQJVOlQJHGHV*DVSIURSIVOHGLJOLFK
FP'LHPLWWOHUH:HJVWUHFNHGHU'LIIXVLRQEHUPLQEHWUlJWQDFK*OHLFKXQJ*HWZDFP




'LH9HUEUHLWHUXQJ GHV3HDNVZHLVW DXI HLQ3UREOHPKLQVLFKWOLFKGHU$XVZHUWXQJ GHU0HVVXQJHQ
GHVFKHPLVFKHQ$NWLQRPHWHUVKLQ%HLVWDWLRQlUHU%HVWUDKOXQJGHV5HDNWRUVVSLHOWHVNHLQH5ROOH















































FPð DXIJHVSDQQW HUJLEW HLQ9ROXPHQYRQ FPñ ,P9HUKlOWQLV ]XP*HVDPWYROXPHQGHV
5HDNWRUVYRQFPñZHUGHQPD[LPDOGHU)RUP\OUDGLNDOHYRUHLQHU5HDNWLRQLQGHU*DV
SKDVHDQGHU:DQGGHDNWLYLHUW'LHVH$EVFKlW]XQJVHW]WHLQHODPLQDUH6WU|PXQJLP5HDNWRUYRU
DXV GLH EHL HLQHUPLWWOHUHQ 6WU|PXQJVJHVFKZLQGLJNHLW9 Ï  YRQPD[LPDO FPV À Á  JHJHEHQ LVW
(LQH6WU|PXQJGXUFKHLQ5RKULVWODPLQDUZHQQGLH5H\QROGV]DKO5HNOHLQHUDOVLVWGLHVLFK
QDFK*OHLFKXQJ+EHUHFKQHW0LWHLQHP5RKUGXUFKPHVVHUGYRQPPXQGGHU*DVGLFKWHrXQG
9LVNRVLWlWh YRQ/XIW EHL HLQHP%DU XQG . r NJP À Ð h  Â À Í NJP À Á V À Á  HUJLEW
VLFKHLQH5H\QROGV]DKOYRQ
h
r¼¼= Ñ9G5H   +




EXOHQWHU 6WU|PXQJ HUJLEW HLQ 9HUJOHLFK GHU 'HVWUXNWLRQVUDWH IU )RUP\OUDGLNDOH ' ÛÝÜßÞ  
Â ÁÐ V À Á  VLHKH *OHLFKXQJ+ PLW GHU 6WRUDWH YRQ )RUP\OUDGLNDOHQ DQ GLH 5HDNWRUZDQG
= Â Áà V À Á EHUHFKQHWQDFKGHU6WRWKHRULHHLQHQPD[LPDOHQ5DGLNDOYHUOXVWYRQ
9@+&2>@2>N9GW
@+&2>G' áâã×ä âæå ¼¼¼=¼-= ç  +
   95HDNWRUYROXPHQ
(VJLEWNHLQH,QIRUPDWLRQGDUEHUREGLHDQGLH:DQGJHODQJHQGHQ)RUP\OUDGLNDOHGRUWGHDNWLYLHUW
ZHUGHQRGHUXQWHU%LOGXQJYRQ.RKOHQPRQR[LGZHLWHUUHDJLHUHQ'LHbQGHUXQJGHV0LVFKXQJV













ZDV HLQH 9HUIlOVFKXQJ GHU 6WlUNH GHU 3KRWRO\VHVWUDKOXQJ XQG HYHQWXHOO HLQH 9HUVFKLHEXQJ GHU
$QWHLOH GHU 5HDNWLRQVNDQlOH YHUXUVDFKHQ ZUGH ,Q 9HUVXFKHQ PLW GHP 6WU|PXQJVURKUUHDNWRU
NRQQWH RKQH /LFKWHLQIDOO NHLQH 3URGXNWLRQ YRQ:DVVHUVWRII RGHU .RKOHQPRQR[LG QDFKJHZLHVHQ
ZHUGHQ%HL89$EVRUSWLRQVPHVVXQJHQLQHLQHUPODQJHQ*ODVNYHWWHZXUGHQSSP)RUP
DOGHK\G LQ V\QWKHWLVFKHU /XIW EHU HLQH =HLWGDXHU YRQ ]Z|OI 6WXQGHQ HLQJHVFKORVVHQ:lKUHQG
GLHVHU =HLWGDXHUZXUGH NHLQH$EQDKPH GHV0LVFKXQJVYHUKlOWQLVVHV EHREDFKWHW EHL HLQHU1DFK
ZHLVJUHQ]HYRQSSP1DFKGHP$XVWDXVFKGHV*DVLQKDOWHVPLWV\QWKHWLVFKHU/XIWZXUGHDQGH
UHUVHLWVDXFKNHLQ$QVWLHJGHV0LVFKXQJVYHUKlOWQLVVHVYRQ)RUPDOGHK\GEHU]Z|OI6WXQGHQEH





YHUVFKLHGHQHQ 6WU|PXQJVURKUUHDNWRUHQ 0LVFKXQJVYHUKlOWQLVVHQ XQG %HVWUDKOXQJVGDXHUQ DXIJH
QRPPHQ(VZXUGHQNHLQHYRQGHU2EHUIOlFKHGHV5HDNWRUVDEKlQJLJHQ(IIHNWHJHIXQGHQ$EELO
GXQJ+]HLJWGLH0HVVZHUWHYRQ:DVVHUVWRIIXQG.RKOHQPRQR[LGGHVZRONHQORVHQ
DQGHPXP87HLQ6WU|PXQJVURKUPLWHLQHP2EHUIOlFKHQ]X9ROXPHQYHUKlOWQLVYRQFP è é 
JHJHQHLQ6WU|PXQJVURKUPLWHLQHP2EHUIOlFKHQ]X9ROXPHQYHUKlOWQLVYRQFP è é DXVJHWDXVFKW
ZXUGH:HGHUGHU9HUODXIGHU0LVFKXQJVYHUKlOWQLVVHYRQ.RKOHQPRQR[LGXQG:DVVHUVWRIIREHUH
%LOGKlOIWHQRFKGHUHQ4XRWLHQW
XQWHUH %LOGKlOIWH JHEHQ HLQHQ
+LQZHLV DXI HLQHQ REHUIOlFKHQ
DEKlQJLJHQ3UR]HVV GHU VLFK LQ
HLQHU VSUXQJKDIWHQbQGHUXQJ LQ








XQG :DVVHUVWRII LP FKHPLVFKHQ
$NWLQRPHWHU ]XU 8QWHUVXFKXQJ YRQ
(IIHNWHQ GHU 5HDNWRUZDQG GXUFK
JHIKUW DP  (VZXUGHQ
5HDNWRUHQ PLW 2EHUIOlFKHQ ]X
9ROXPHQYHUKlOWQLVVHQ YRQ FP ê ë 
XQG FP ê ë  HLQJHVHW]W 'LH =HLW
SXQNWH DQ GHQHQ HLQ 5HDNWRUDXV
WDXVFK GXUFKJHIKUW ZXUGH VLQG




































































































$EE, 9HUODXI GHU 0LVFKXQJVYHU
KlOWQLVVH YRQ .RKOHQPRQR[LG XQG
:DVVHUVWRII ]ZLVFKHQ 8KU XQG
8KU ZlKUHQG GHV $NWLQRPHWHU
EHWULHEV DP  'LH /LQLHQ




































































$NWLQRPHWULH GLH EHU DOOH 5DXPZLQNHO LQWHJULHUWH 0HVVXQJ GHU DNWLQLVFKHQ
6WUDKOXQJVIOXVVGLFKWH
$OEHGR 5HIOH[LRQVYHUP|JHQ
F PV è é  PLWWOHUH0ROHNOJHVFKZLQGLJNHLW




'PðV è é  'LIIXVLRQVNRQVWDQWH
'V è é 'HVWUXNWLRQVUDWH
'8 'REVRQ (LQKHLW '8 ¼ éﬃô FP è õ  HLQH 'REVRQ (LQKHLW
HQWVSULFKW HLQHU 2]RQVFKLFKWGLFNH YRQ PP EHL & XQG
N3D
) ö lFP ÷ ø QP ÷ ù V ÷ ù  VSHNWUDOHDNWLQLVFKH6WUDKOXQJVIOXVVGLFKWH
+ :DVVHUVWRIIUDGLNDO
+ ø  :DVVHUVWRII
D>+ ø @SSP bQGHUXQJGHV0LVFKXQJVYHUKlOWQLVVHVYRQ:DVVHUVWRII
+ ø 2 ø  :DVVHUVWRIISHUR[LG
+&+2 )RUPDOGHK\G







+2&+ ø 2 ø  +\GUR[\PHWK\OSHUR[LUDGLNDO
+2&+ ø 22+ +\GUR[\PHWK\OSHUR[LG
+2 ø  +\GURSHUR[LUDGLNDO
+2 û  2+XQG+2 ø
KnQP 3KRWRQHQHQHUJLH
lG
G- QP ÷ ù V ÷ ù 3KRWRDNWLRQVVSHNWUXP
$QKDQJ-
 
-V ÷ ù 3KRWRO\VHIUHTXHQ]
- ü V ÷ ù  )RUPDOGHK\GSKRWRO\VHIUHTXHQ]GHVPROHNXODUHQ.DQDOV
- ý V ÷ ù  )RUPDOGHK\GSKRWRO\VHIUHTXHQ]GHVUDGLNDOLVFKHQ.DQDOV
- þ V ÷ ù  *HVDPWSKRWRO\VHIUHTXHQ]GHU)RUPDOGHK\G3KRWRO\VH
NÂ ÷ ø ú -. ÷ ù  %ROW]PDQQ.RQVWDQWH
.DOUH] ß 3HUIOXRURHODVWRPHU'X3RQW
ORNDOH6RQQHQ]HLW JHNHQQ]HLFKQHWGXUFKGHQ6RQQHQK|FKVWVWDQGXP8KU
/ ö WFP ÷ ø QP ÷ ù V ÷ ù VU ÷ ù VSHNWUDOH6WUDKOGLFKWH
0NJPRO ÷ ù  0ROHNXODUJHZLFKW
0 6WRSDUWQHULQ5HDNWLRQHQ
0$.:HUWYRQ+&+2 0D[LPDOH $UEHLWVSODW] .RQ]HQWUDWLRQ IHVWJHOHJW LQ GHU 75*6
*UHQ]ZHUWHLQHVJHVXQGKHLWVJHIlKUGHQGHQ6WRIIHVEHLHLQHU
WlJOLFKHQ([SRVLWLRQYRQ6WXQGHQIU+&+2PJP ÷ ú 
0(6= 0LWWHOHXURSlLVFKH6RPPHU]HLW0(6= 87
0(= 0LWWHOHXURSlLVFKH=HLW0(= 87
PROHNXODUHU.DQDO 3KRWRGLVVR]LDWLRQ YRQ )RUPDOGHK\G EHL GHU DXVVFKOLHOLFK GLH







12 ø  6WLFNVWRIIGLR[LG
12 û  12XQG12 ø 
2 ù ' 6DXHUVWRIIDWRPLP6LQJXOHWW=XVWDQG
2 ø  6DXHUVWRII






SSE  ÷   SSE SDUWVSHUELOOLRQSSEHQWVSULFKWHLQHP0LVFKXQJV
YHUKlOWQLVYRQ]XHLQHU0LOOLDUGH




SSW  ÷ ùﬃø SSW SDUWVSHUWULOOLRQSSEHQWVSULFKWHLQHP0LVFKXQJV
YHUKlOWQLVYRQ]XHLQHU%LOOLRQ
39') ß 3RO\YLQ\OLGHQIOXRULG'X3RQW
5 *DVNRQVWDQWH-. ÷ ù PRO ÷ ù 
UDGLNDOLVFKHU.DQDO 3KRWRGLVVR]LDWLRQYRQ)RUPDOGHK\GEHLGHUDXVVFKOLHOLFK:DV
VHUVWRIIUDGLNDOH XQG )RUP\OUDGLNDOH JHELOGHW ZHUGHQ DNWLYH
$WRPH0ROHNOH
5H 5H\QROGV]DKO
52 ø  3HUR[LGH
6   (QHUJHWLVFKHU *UXQG]XVWDQGV HLQHV 0ROHNOV RKQH XQJHSDDUWH
(OHNWURQHQ6LQJXOHWW
6 ù  (UVWHU HOHNWURQLVFK DQJHUHJWHU =XVWDQGV HLQHV 0ROHNOV RKQH
XQJHSDDUWH(OHNWURQHQ6LQJXOHWW
6WUDWRVSKlUH $WPRVSKlUHQVFKLFKWEHUGHU7URSRVSKlUHGLHYRQHLQHP7HP
SHUDWXUDQVWLHJ PLW ]XQHKPHQGHU +|KH JHNHQQ]HLFKQHW LVW 6LH





7 ù  (UVWHUHOHNWURQLVFKDQJHUHJWHU=XVWDQGVHLQHV0ROHNOVPLW]ZHL
XQJHSDDUWHQ(OHNWURQHQ7ULSOHWW





















f ü  4XDQWHQDXVEHXWH GHV PROHNXODUHQ .DQDOV GHU 3KRWRO\VH YRQ
)RUPDOGHK\G
f ý  4XDQWHQDXVEHXWH GHV UDGLNDOLVFKHQ .DQDOV GHU 3KRWRO\VH YRQ
)RUPDOGHK\G
hNJP ÷ ù V ÷ ù *DVYLVNRVLWlW
lQP :HOOHQOlQJH
lP PLWWOHUHIUHLH:HJOlQJH
rNJP ÷ ú *DVGLFKWH
sFP ø  $EVRUSWLRQVTXHUVFKQLWW 








GLRPHWHUV XQG IU GLH VWHWH XQG VWHWV IUHXQGOLFKH 'LVNXVVLRQVEHUHLWVFKDIW %HGDQNHQP|FKWH LFK
ZHLWHUKLQEHL'LUN%UQLQJIUGLH8QWHUVWW]XQJEHLGHP%HWULHEGHV120HVVJHUlWHVGHQ0LWDU



















4XHOOHQ XQG+LOIVPLWWHO YROOVWlQGLJ XQG GLH 6WHOOHQ GHU$UEHLW ± HLQVFKOLHOLFK7DEHOOHQ.DUWHQ
XQG$EELOGXQJHQ±  GLH DQGHUHQ:HUNHQ LP:RUWODXW RGHUGHP6LQQ QDFKHQWQRPPHQ VLQG LQ
MHGHP(LQ]HOIDOODOV(QWOHKQXQJNHQQWOLFKJHPDFKWKDEHGDVVGLHVH'LVVHUWDWLRQQRFKNHLQHUDQGH
UHQ)DNXOWlWRGHU8QLYHUVLWlW]XU3UIXQJYRUJHOHJHQKDWGDVVVLHDEJHVHKHQYRQXQWHQDQJHJHEH
QHU7HLOSXEOLNDWLRQQRFKQLFKWYHU|IIHQWOLFKWZRUGHQ LVW VRZLHGDVV LFKHLQH VROFKH9HU|IIHQWOL
FKXQJYRU$EVFKOXVVGHV3URPRWLRQVYHUIDKUHQVQLFKW YRUQHKPHQZHUGH'LH%HVWLPPXQJGLHVHU
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